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THE SESSION OF 1902. 


In the Parliamentary lottery—so far as the electrical industry 
is concerned—a blank has been drawn. A certain amount 
of preliminary work was done, the effect of which may 
result in some useful iegislation hereafter, but no addition 
has been made to the Statutes in relief of the obstructions 
under which the development of electricity supply suffers. 
Parliament has confirmed a further batch of provisional 
orders, and passed some additional power Bills, besides a 
substantial increase to the electric railway and tramway 
schemes ; but they have all had to struggle into legislative 


existence through all the barriers raised by the various Acts” 


of Parliament which affect the business. 


The necessary consent of the local authority, except under 


circumstances that appear to the Board of Trade to warrant 
their dispensing with it, remains as a blot upon the Electric 
Lighting Acts. While this consent is a condition precedent 
to the granting of a provisional order, private enterprise is 


checked or muleted in terms almost amounting to blackmail. — 


This, with the preference given to applications by local 


authorities, seriously handicaps the industry, by giving to — 


the gas and other interests the power of obstruction, which 
is too generally exercised. aes 


The waste of time and the needless expense in the present — 


procedure for obtaining powers to give a supply of electricity, 
have not been remedied, so that it still takes about 14 
months to obtain a provisional order, even if unopposed, 
whereas an opposed order often means the deprivation of a 
town for years of the advantages of a supply of electricity. 

With reference to tramways and light railways, all the 
evils regarding consent, frontagers’ opposition, and the 
terms under which local authorities may purchase the under- 
takings, remain unremedied. 


Many weeks of the last Session of Parliament were 
frittered away in discussions upon new rules for conducting 
its own proceedings, while legislation upon pressing matters 
bearing upon the industrial progress of the country was 
neglected. 

It is remarkable that a commercial nation like our own, 
depending to such a large extent upon business prosperity, 
does not insist upon its representatives in Parliament 
attending to matters affecting the national industries, even 
if they are obliged to let alone some of the unprofitable 
controversial matters upon which so much time and temper 
are expended. 

How is the difficulty to be met ? The first step must be 
to thoroughly educate Parliament and the public as to the 
importance of the electricity supply industry and the 
disabilities under which it suffers, especially with 
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reference to the questions of procedure in obtaining powers, 
and the position of local authorities in connection with 
municipal trading. 

The Joint Select Committee of the House of Lishdehed 
the House of Commons, which took some valuable evidence 
last year, should be re-appointed, and exhaustively deal with 
the matter. No satisfactory reason has been assigned for 
the suspension of their important inquiry before thoroughly 
completing their work. 

The Institution of Electrical Engineers has made a fair 
start in trying to bring pressure to bear on the Government ; 
and although the impression made has led to no satisfactory 
result at present, perseverance in this quarter is due to the, 
industry, notwithstanding the sympathies of a section of the 
members with municipal trading. 

The Electrical Section of the London Chamber of Com- 
merce, the Industrial Freedom League, and the Tramways 
and Light Railways Association, should concentrate their 
efforts by some joint action, so as to. arouse interest in the 
question throughout the ese especially among the rate- 
payers. 

Ratepayers require thoroughly educating by giving them 
information as to the nature and risks of the. undertakings 
proposed by their representatives, so that they may see the 
necessity for legislation to prevent transactions from 
being carried through without their being first fully 
consulted. They will then make their power felt in 
the selection of their Town Councils and upon . their 
members of Parliament. Every Town Council forms 
an important centre of influence, and exercises a powerful 
pressure upon Parliament. It is therefore of the utmost 
importance that they should be in harmony with the views 
of the ratepayers upon such a question as municipal electric 
undertakings, and that no such business should be entered 
upon without a mandate from the latter. 


There. is to be an Autumn Session, but the business 
arranged for it precludes any progress in relief of the electrical 
industry ; but there will be an opportunity for the rate- 
payers who re-elect their town councillors in November to 
raise the question. The associations we have referred to 
may render valuable aid in placing before the electors—by 
lectures, literature, and other means—the principles involved 
in the question, and such facts derived from the results in 
towns where experiments have been made, that will assist 
ratepayers in grasping the importance of the position. 

A good deal of useful information exists in the reports of 
the Joint Select Committee of Parliament, 1898, and of the 
Committee of 1901, which is suitable for instructing rate- 
payers, if boiled down into a compact treatise adapted for 
the ordinary reader. An issue of this kind might well be 
made by one of the associations to which we have referred. 

Pending legislative action, the Board of Trade and the 
Local Government Board can materially lessen the evils, by 
exercising the power they pozsess of ascertaining the 
sentiments of the ratepayers by local inquiries before 
granting provisional orders or consenting to loans. The 
Board of Trade have proved this by their actions during the 


Session of this year, in granting powers in spite of the — 


refusal of the local authority to consent, and in deciding one 
case in accordance with the facts disclosed at a local 


inquiry. The Local Government Board have also shown a ‘ 


disposition to ascertain the wishes of the ratepayers before | 


deciding upon loans. If both these departments would 
make it their rule te act upon this principle, it would 
go far to mitigate the grievances complained of ; but 
spasmodic and uncertain action only proves the necessity for 


binding the departments by absolute legislative enactments, 


Standardising IN the final report of the Committee of the 

Engine Tests. American Society of Mechanical Engineers 
on this subject a heat unit basis is agreed upon. It matters, of 
course, nothing as regards.an engine what the coal or the boiler 
may be. The engine is fed. with steam, and on a steam basis it 
must be judged. The report includes in the term “engine,” 
the entire plant, including air pumps and feed pumps, as 
well as the main power engines. This will hardly commend 
itself to most steam engineers. Tests are made to find out 
certain matters; a very usual test demanded commercially 


is the steam consumption of an engine at a given load. The. 


man who supplies the engine has no choice whatever in the 
air pump or condenser or feed pump. He supplies his engine 
alone, without extraneous reference, to deal with steam at a 
given pressure and discharge it into a given vacuum. Of 
course, where scientific investigations are concerned, all 
kinds of appliances are to hand for conducting tests, but 
these are not commercial tests. There is a variety of 
commercial testing that must be carried out on plant, 
often during its working hours, or in the short interval 
between night and morning work, which is quite distinct from 
the complete test. With this prevision, there can be no harm 
in conducting tests to fill as closely as possible the demands 
of this voluminous report. While we,cannot agree that an 
engine should be charged with all the steam used by the 
auxiliary plant, we may wish that this auxiliary steam 
should be measured, because the amount of steam used by 


auxiliaries is very large, and in such matters as air pumps, , 


for example, the records of independent plants would 


point out how desirable would be the use of air pumps driven , 


direct off the main engine. The Committee consider that an 


engine should be rated at such a power as would still be 


secured if the boiler pressure fell 15 per cent.., while it should 
also give 25 per cent. extra -power~at the normal pressure 
if required. A fall code for testing is very desirable, 
though it is rarely to be followed throughout. Most com- 
mercial tests are limited in their terms of reference, and they 
are often even more limited in their possibilities. We are 


‘much inclined to agree with Mr. Pray, of Boston, that in 


boiler tests it is better. to rely on a thermometer than on a 
pressure. gauge, so long, that -is, as the thermometer is 


placed in-a sufficiently deep mercury cup in the steam space: 


to immerse.the full length of the column. A steam pressure 
gauge may follow pressure variations better than a ther- 
mometer, but it will be less steady, and the thermometer will 
read more closely and. steadily to the mean pressure 
equivalent. 
tests, and in many cases must be allowed to be reasonable. 
It is not always the most elaborate teststhat are the most 
important, and in all tests a great deal depends on those in 
charge and their ability to see inside an engine, or a boiler, 
as it has metaphorically been put. 


Cardiff,—The T.C. has decided to offer £10,000 to the 
Tramway Company!!for the line connecting Grangetown with 
Splotlands. 


Questions of expense will step in to modify 
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THE EARTHING OF THE MIDDLE 
CONDUCTOR. 


By A. J. ABRAHAM, A.M.1.E.E. 


Awoncust, the Board of Trade regulations concerning the 
above, the following is to be found :— 

“That the current from the middle conductor to earth 
will be continuously recorded at the generating station, and 


if it at any time exceed one-thousandth part of the maximum 


supply, steps will be immediately taken to improve the 
insulation of the system.” 

It is of course important, and is provided for in another 

regulation, that the insulation of the middle wire must be 

But even when this is the cage, I do not think that 

the rule quoted above should be too much relied upon to 

indicate the insulation of the network. It does not follow 


. that, because no current is passing through the ammeter, 


the insulation of the system is as good as it should be. For 
instance, if there were faults on both the positive and 
negative mains and the resistances of these faults were nearly 
or quite equal, then little or no current would pass through 
the earthing ammeter. The middle conductor is earthed, 
according to the B. of T. regulations, for the protection of 
the public. I mention this, as the reason for earthing the 
neutral seems, in many cages, to have been lost sight of. 
For obvious reasons a fuse, or any kind of cut-out likely to 
break connection between the middle wire and earth, is not 
advisable. Yet, in certain central stations, various and 
original ways are found in which the middle wire is put to 
earth. In one generating station it is taken through a 
recording instrument (which, by the way, only registers one 
side, i.e., with an earth on the negative), then through a 
variable resistance, and, in series with the two, a 5-ampere 
fuse. The fuse is inserted, in the words of the chief engi- 
neer, ‘‘ to protect the instrument.” I suppose the instru- 
ment is of far more importance than the consumer, It is 
hardly necessary to remark that such an arrangement as the 
above is worse than useless, When the connection to earth 
is most needed—that is, with a bad earth on an outer cof- 
ductor—behold, there is no connection. In this case it is 
possible for an unlucky consumer to. get, perhaps, a 
500-volt shock. Although, according to Mr. Trotter, 
in nine cases out of ten this would be harmless ; 
on the other hand, I do not think such a voltage 
would be beneficial. 
shock and been totally unprepared for it, I wonder ? 


I have discovered another case, where the middle con-_ 


ductor is earthed through two 16-c.P. lamps “in series,” 
These lamps ought to have agood life; certainly the fila- 
ments ought not to give out, and so break this important 
connection “ for the protection of the public.” 

I have not yet found the other extreme, where the neutral 


. is put dead to earth, without a fuse or cut-out of any 


description in circuit. This, of course, would mean that 
every serious earth would become a more or less permanent 
short circuit across one side. It would either have to be 
burnt out regardless of consequences, or it would shut the 


station down. In small stations such an arrangement 


would probably shut them down. once or twice a year. The 
general way of earthing the neutral is more or less similar to 
that adopted by Glasgow, viz. :— % 

At of the generating stations the middle wire is put 
dead to earth through a 50-ampere fuse, across the terminals 
of which is shunted a bank of incandescent lamps, so 
arranged as to pass about 12 amperes in the event of a dead 
earth on one of the outers—that is to say, at 250 volts. In 
addition to this, there is a sensitive low-reading recording 
indicator. Should the current exceed what the recorder can 
safely carry, it is cut out by an automatic short-circuit 
switch, which leaves in circuit a large ammeter on which 
the current can be read. So that in the event of a dead’ 
earth in Glasgow, a momentary current of perhaps over 
200 amperes would flow through it, either burning the earth 
out or blowing the fuses. In the latter case a current of 
about 48 amperes would flow through the fault. The 
objection to this is that, after the recorder had been short- 
circuited, the current to earth would not “ be continuously 
recorded at the generating station.” 


Has Mr, Trotter ever had a 500-volt 


In Partick a somewhat similar arrangement exists, only 
the fase will blow at 100 amperes, and the resistance, after 
this fuse has blown, will pass 50 amperes through a dead 
earth on an outer, or against. 240 volts. There is also the 
usual recorder reading from 0°1 to 5 amperes on each side 
of the zero, fitted with an automatic short-circuit switch. 

Up to the present time, I do not think that both large 
and small currents from the neutral to earth have been 
recorded, owing to the fact that it is too expensive to have 
two recorders in series, one for small and one for large cur- 
rents, The latter instrument has, in all cases, been replaced by 
an ordinary ammeter. The sketch shown below is of a device 


- which Messrs. Elliott Bros, are now prepared to make. It 


does away with the clumsy device of putting two ammeters . 
“in series,” and, what is still more important, records alk 
earths (both small and large) continuously. ' 

There is still the sensitive 5—0—5 recorder, which will 
read currents as low as 0°1 ampere. ‘When the current 
reads above 5 amperes, this recorder is, as usual, short. cir- 
cuited against injury, but .with this difference, the recorder 
then becomes a shunted ammeter with a constant, and will 
not only read, but also record currents up to 50 amperes (con- 
stant 10), or 100 amperes (constant 20), or even 500 amperes 
(constant 100), according to the maximum current allowed 
to pass from the neutral to earth. There can be connected 
up, a8 a check on this device, four incandescent lamps of 
equal candle-power “in series” across the outer bus bars, 
The middle of these is then connected to earth, so that if a 
serious earth be on the +, the two lamps between the nega- 
tive and earth glow brightly and vice versa. When there 


Al « 


A, Recording ammeter; p, Hlectrc-magnet, in parallel] with 4, which, om 
excess current flowing, releases a, so as to fall betwe-n B and c and short- - 
circuit the high resistance shunt leaving low resistance shuns in circuit. 
is no earth on, they, of course, burn with a very dall but 
equal glow. When the recording ammeter is working as a. 
shunted one—that is with current above 5 amperes—the 
pen can be changed in a moment, so that if the ammeter 
i 4 in black ink, this (4) is the correct reading, but. 
should the 4 be recorded in red it must be multiplied by the 
constant. A bell can also be arranged to ring automatically, 
warning the switchboard attendant that the recorder is 
working as a shunted ammeter, when he will immediately ; 
change the pen, switch off the bell and report a serious earth. 
The advantages. of such a device over the usual way of: 
earthing the neutral are as follows :— 
1. Only one instrament is required. 

2. Smalland large earths are continuously recorded. ; 

8, One is enabled to tell on which pole the earth is, how-: 
ever bad it may be. 
' 4, A warning is given by the bell whenever a fault exceeds 
5 amperes. -. 

5. The exact time at which a momentary earth takes place 
can be noted. ; 

6. A cheaper cost and better results than two instruments: 
in series, : 


Society Islands,—Consul Simons in his report on the 


trade of the Society Islands for the year 1901, states that it is under~ 
stood that the Tahiti Commercial and Sugar Company, Limited, an 


’ American corporation, is negotiating with the authorities respecting 


streets of Papeete, 


the lighting by electricity of the two princi 
purpose. 


and that it is likely to secure a contract for 
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REFUSE DESTRUCTION: ITS SANITARY 
AND STEAM-RAISING ASPECTS. 


By FRANK BROADBENT, M.LE.E. 
(Continued from page 175.) 


IV. 


THERE is now a considerable amount of reliable data avail- 
able as to the performance of destructors, both under 
. ordinary working conditions, and under maximum evapora- 
tion tests. These data, compiled from various sources, 
are tabulated in Table IV. 

This table is not intended, nor can it be used, as a com- 
parison of the steam raising qualities of various types of 
~. destructors. For this reason the names of the makers are 
omitted. A-destructor test is not likea dynamo or engine 


— Secrionan varion 


temperature, can be calculated from these figures and the 
necessary constants. 
In considering any set of figures, the duration and con- 
ditions of test should be noted. 
An 8-hour ~full-load test, starting with hot furnaces, 
“sould naturally give better. results than a test taken over 9 


longer period, including at least one full day and night. 


under ordinary working conditions. For  instan 
Canterbury on an 8°3-hours’ test, gives a result of 1°51 lbs, 
from and at 212° F., whilst in a 200-hours’ test the figure 
is reduced to 0°986, a difference of about 35 per cent. This 
is accounted for by the banking of fires at night, the influx of 
cold air, and the consequent cooling-down of the furnaces; 
and also to the variable load. It will be noted that whilst 
in the 8-hours’ test, the consumption of refase per square 
foot of grate per hour was 77°5 lbs., the average over the 
lengthened test was but 57°5 lbs.—a difference of about 
26 per cent. 

The tests at Farnworth show the difference in evaporative 


" efficiency due to the variations in the percentage of moisture 


— 


Sectional ELEVATION THROUGH E B. 


test, in which efficiency is independent of locality, 


skilled attention, state of weather, &c., and in 
which standard conditions can be reproduced, 
thus reducing everything to a common basis. 

In a destructor test, much depends upon the 
weather, the stoking, the constancy of load, the 
duration of test, and, above all, on the nature of 
the refuse. 

Thus the relative performances of two de- 
structors could only be compared, if erected side 
by side, and worked under exactly equal condi- 
~ tions. ‘The table is-useful, however, in showing 
what has been, and can be, done in various parts 
of the country, but only such as are 
deemed useful are given. The total weight of refuse per 
hour or day can be computed from the figures in 
columns (3) and (4), and the total weight of water may be 
calculated from this and colamn (7). = 

It is, of course, unnecessary to point out that the actual 
quantities of water evaporated per pound of refuse, are less 
than the values given in column (7), but-as these are all given 


in terms of lbs. per lb. from and at 212° F., the actual 


evaporation fora given steam pressure and feed-water 
2 


— FAAN— 


GENERAL ARRANGEMENT OF MELDRUM Rerusz Destructor. 


in the refuse. In this case some of the heat is:absorbed in 
evaporating water in the furnaces instead of in the boilers. 


. With 10 per cent. of moisture the evaporation is 1°76, 


and with 264 per cent,—a difference of 13 per cent.—the 
evaporation is 1°35, or about 24 percent. less. 


It is very interesting—and, to some extent, inatructive— 


to note these percentage differences; but too much im 
must not be attached to them, owing to the 
varying conditions ; and discrimination must be used im 
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1 the attempting to draw from them any practical deductions. but it is only too true that “the wish to believe” often 
Thus, without knowing the percentage of moisture in the leads one to jump to conclusions, and to accept too readily 


refuse, one might draw the inference from the last two facts or figures which appear to fit in with, or confirm, a 


» Farnworth tests, that the lower rate of combustion was  pre-conceived idea, whereas fuller data might materially 

12088, responsible for the higher rate of evaporation per Ib.; but, modify the aspect. 

ver a on deducting the moisture, itis found that the weight of solid There is no doubt a critical rate of combustion for each 

night - matter is almost identical in the two cases. plant, that is, a rate beyond which it is uneconomical to go, 

ance, It may be thought that too much is made of this point, | depending, among other things, upon the amount of heating 

Taste IV.—Erricrency Tests or DESTRUCTORS. 

4 rature in Lbs. of water Per cent-of 
ux of ality, and nature of refuse. Duration Type of ‘Temperature Ib. of ref CO, in waste 
and grate of waste gases, From & at 212° gases (average). 
vhilst (1) (2) (3) (7) (8) 
quare 
er the Accrington, ordinary town’s 22 hours. Lancashire, 29°7 lbs. 2,000° F, §00°F. |, 1:39 Ibs. 
about refuse. 180 sq. ft. 

Ashton-under-Lyne, ordinary | 24 hours (hot | Multitubular, | 31 lbs, air  1,365° F. (max.) 337° F. 0°783 Ib. (z) — 
; : town’s refuse. start) 180 sq. ft. . | pressure 1:25” | 1, 241° F, (av.) | 
rative Bradford, unscreened midden | 141 hours, ordi- Multitubular, | 28°5 lbs., air | 800° F. 900°F. 0°865 Ib. 
isture and market refuse. —— con- | 180 sq. ft. pressure 0°6” | 
itlons. 
Do. do. 278 hours Do. | 34 lbs, Do.- Do, 0°882 Ib. —_ 

Bory... 4 hours Lancashire. | 1,850° F. — 0651». (2) 

Canterbury, town’s refuse, dry: hours Water-tube, | 77°7 lbs., air 2,174 F. 550° 1°51 Ibs, (B) ~ 

50sq. ft. pressure 3625” (maximum) | 
Do. do. 200 hours, ordi- Do. 57°5 Ibs. Do. Do. 0986 lb. (2) 
nary working 
conditions, 
‘Colne, ashpit refuse 9°5 hours Water-tube, 50 Lbs, Over 2,000° F. | 1:15 Ibs. 
50 sq. ft. (maximum) | 

Darwen, unscreened ashpit and 48 hours Lancashire, 28°5 Ibe. | Over 2,000° F.| 585°F. 1°55 lbs. 

‘slaughterhouse refuse, 104 5 sq. ft. \(max.) 1,638° 
Do. do. 8 hours do. 52°5 Ibs. 2,000° F. “171 Ibs. | 1413 % 

Parnworth, town’s refuse (aver- 34 hours Lancashire, 42 Ibs. Over 2,000° | 132 Ibs. (z) 
aged) 24 40 sq.ft, | (maximum) 

Do. 264 per cent. moisture 54 hours Do, 37°5 Ibs. Do, Ibs. 

Do. (dry) 10 percent. moisture 4} hours Do. |  29°5 lbe. Do. 1°76 lbs. 

Fleetwood, unscreened ashpit | _ 8 hours Water-tube, | 80°5 lbe., air 2,000°F.| 356° F 191 lbs. (2) — 
tefuse (very wet). 50 sq.ft. | pressure 2}”. | (maximum) 

Grays Thurrock, unsorted ash- 7 hours, starting Lancashire, _ 76°25 Over 2,000° F. Feed water 22 Ibs. (=) 
bin refuse. warm. 50 sq. ft. | | (maximum) | from econo- | ; 

miser 299° F. 

Hereford, unscreened ashpit re- | 10 hours | Galloway, | 54°75 lbz., air | | Over 2,000° F. i 915° F. | 1-82 Ibs. (w)| 16-27 % 
fuse | 90 sq. ft. pressure 1:82". (maximum). 

Huddersfield, 1 part sewage 24 hours 60 sq. ft. {| 49 Ibs. | 14 Ibs. 

Lancaster es | 12 hours Lancashire, 62 Ibs. | Over 2,006° F.| 526° F. | 1°63 lbs. 155% 

| 100 8q. ft. maximum 

Leyton, ards house refuse, 12 hours Water-tube, 62°5 lbs. air | Over 2,000° | #0°507 Ib. 
sewage (64°86 per cent. | - 100-sq. ft. pressure, 2”, (maximum) 
moisture | | 

ordinary town’s Average work- —Water-tnbe, 71-7:bs. Do. 0°86 lb. 
refuse. ing conditions. | 100 sq. ft. | 

Nelson, as hpit and ‘slaughter z 8 hours | Lancashire, 68:5 Ibs., air |2,693° F. (max. ) 776° F. (max.) s 35 (max. -)(a)|19°8 % (max.) 
chouse refuse. 100-sq. ft. pressure 22”. 1,806" F. (av.) 666° F. (av.) (av.) ( (z) | % -(avz) 
Do. | 4734s hours, Do. 23 air |- 2,642° F. 530° F. 156 

| working con- press, 1°5”, | (maximum) | (maximum) 
| tinuously ex- | °1,959° 480° F, Ibe. 316% 
week- | | “(average). (average). (average). 
8. | 

Oldham, unscreened  ashpit 24 Lancashire, | 24:76 lbs, air — 555° F,- 1:06 Ibs. 

300 sq. ft.. | press. 1.125”, | | 

Rochdale, unscreened ashpit 6hours,working | Tancashire, 47°3 lbs. 1,988° F. _ 1°97 Ibs. 159% 
Tefuse. |  eonditions. 90 sq. ft. (maximum) 

St. Helens, unscreened .ashpit 7-3 hours | Water-tube, | 103 air | Over2,000°F.| 358°R, | 154 ]bs.(m); 
refuse, 50 sq. ft. press. 3 1”. (maximum). i: ; 

* Salford, unscreened refuse 14 hours Lancashire 24°76 lbs., air | 228 lbs. | Refuse very 
burned on the ordinary. press. 1°125”. 4 imperfectly 

unscreened asbpit 19 hours by 39°2 Ibs. 1,760° F. 1,360° F, Ibs. 
tefuse. 66 sq. ft. 

Shoreditch, ashbin refuse... 5 hours Water-tube 60 Ibs. + {| — 
Torquay, unscreened ashpit | 3 hours, hot Multitubular _ +} Ths. 

‘summer—very light 3 hours Do, | 033 Ibs. 
refuse. 

Warrington, unscreened house 24 hours Water-tube,  44°6 air | Over 2,000°F.| 650°F. | (2) — 

Tefase. 100 sq. fs. pressure 25", (maximum) 
Do, (14 refuse and 575 hours Do. 87 Ibs. 1°51 Ibs. 
lors West Hartlepool 24hours lbs. 219° 400° F. 1:25 Iba. 
1°76, Wimbledon, unscreened ashpit| 825 hours | Water-tube, 77 Ibs., air 
— refuse—poor quality. 50 sq. ft. | pressure 2°5”. | 
do.  (2parts| 7 hours | 82°5 Ibs, air 0639 Ib. 
refuse and 1 sewage sludge. - | -pressure 2°5”. 
{ Rochdale, boiler slack, having | hours | Lancashire, | Ibs. — ie. 
acalorifie valne of about 12,500 45 a. ft. 
() means that an economiser was usei. * Not a real “ destructor” test. 


r ‘A basis for comparison, the fuel being slack cou, not refase. 


: 
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surface. In this connection it is important to consider 
the effect of an economiser in increasing the evaporation. 

A glance down column (6), giving the temperature of the 
waste gases, is sufficient to show where improvements might 
be effected. 

Thus, at Bradford, the temperature is 900° F., and, at 
some other places, over 700° F. is recorded, notwithstanding 
the provision of an economiser. 

An economiser would no doubt improve the results in the 
one case, and increased boiler capacity in the other. In 
many cases the temperatures are not given, but it will be 
seen that at Gray’s Thurrock the feed-water temperature 
leaving the economiser is 299° F., from which it may be 
reasonably inferred that larger boiler capacity might with 
advantage have been installed. These figures are very 
instructive, and the engineer-in-charge of a boiler plant, who 
has proper facilities for taking temperature measurements, 
possesses enormous advantages over one not so equipped, 
and is in a position to effect economies or improvements 
which might otherwise be lost. 

Now, a word as to the use of destructors in connection 
with electric generating stations. 


(To be continued.) 


VIBRATING CABLE RELAY. 
By K. GULSTAD. 


SrncE my previous article on this subject in the ELEcTRIcal 
REVIEW (June, 1898), a good deal of experience has been 
gained about the working of the apparatus, which has been 
employed for years in connection with some of the cables of 
the Great. Northern Telegraph Company, and has. given 
most favourable results. This will, I trust, justify me in 
saying a little more. about it, especially. regarding the 
principle of the relay in its present form. 

As mentioned in the former~article, the title does not so 
much refer to a specially constructed polarised relay for Morse 
signalling, but more especially to an arrangement of con- 
densers and resistances in connection with it, through 
whose action the following advantages, most desirable for 
relay working through rather long cables, &c,, can be 
obtained 

_1. Any desirable sensitiveness can be given to. the 
relay. 
2 Troub‘es due to contacts sticking or bad contacts may 
be overcome. : 

3. The relay may be made to respond to small variations 
of current strength, even if the currents are in one direc- 
tion, although the tongue is fixed to the relay axis and 
moves between fixed contacts, t.¢., the distortion of the 
signals can toa large extent be overcome by employing the 
relay arrangement in question. The basis of these require- 
ments will be set forth below. 

Fig. 1 shows diagrammatically the essential parts of the 
relay arrangement in connection with the cables from 
England to Sweden. 

The employment of a double set of windings—one for the 
cable circuit, another for the local relay circuit—has proved 
to be most advantageous, because the relay is then only 
to a minimum affected inductively from lines parallel to 
those which connect the said cables at Marstrand with the 
translating station at Gothenburg. 


From fig. 1 it will be found that the armature.and - 


tongue will move towards Ca or Zn pole when a positive 
or negative current passes from a through the cable,.and, 
further, that a current in the local circuit always tends to 
drive the tongue away from the contacts between which it is 
moving. F 
Regarding this action of the local current per se it will be 
understood that the natural attraction between one or another 
of the pole-pieces and the relay armature may, when the 
relay is symmetrically adjusted, be easily and completely 
neutralised by giving py a proper size, 4.¢., the relay. can 
thereby be made as sensitive, in ordinary sense, as required 


when acted upon by any current from the cable through the 
other winding. The importance of condenser a when the 
tongue breaks contact will be mentioned later on, By 
further decreasing py, the tongue would, of course, commence 
to vibrate, and it hasin a former article been mentioned 
that the relay, as signified by the heading, is preferably 


A, The cable station; B, The translating station; c, The receiving station. - 
At station B, &, Electro-magnets of relay (upper poles); r, Armature of 
relay (say, south pole); t, Tongue of relay; Zn and Cu, Zinc and copper 
poles of relay. c, Condenser, s, Resistance, belonging to cable circuit 
through one relay winding ; a,m, Condensers belonging to local relay cir- 
cuit; 7, , p, Resistances belonging to local relay circuit ; t, Condenser, 
u, Resistance, in connection with tongue; R, Receiving apparatus in 
leak circuit ; d, Resistance in leak circuit; L,, Line in connection with 
relay tongue. 

1. 


used in this condition. It has also been mentioned that the 
rate of vibrations, or dots, may -be regulated at will by varia- 
tion of condensers and resistanc2s in the local circuit, and 
that the working rate generally.is made equal, or almost 
equal, to the rate of dots emitted by the transmitter at a. — 

In this latter case the working efficiency of the relay is 
especially increased, as then the work spent in moving the 
armature is deducted from the work of the cable current, 
whose only task is to stop the vibration in the proper. 
manner. For the purpose of making a relay sensitive only 
in the way described, all the resistances and condensers in 
fig..1 are, of course, not required. : 

As to point 2, any weak sticking at the contacts or 
other obstacles of constant nature to the movement of the 
tongue are overcome in the same way as the above-men- 
tioned natural attractions between armature and _pole- 
pieces. : 

Sparking due to induction, &c., from line 1, is avoided 


« by the condenser, /, connected with the tongue; it ought, 


however, to be mentioned that this very condenser may 
sometimes, but not always, cause not only sparking, but 
even so considerable contact-stickings that these may stop 
the vibrations of the tongue. The reason of this appears to 
to be solely due to the amperage employed in charging the 
condenser, ¢, being sometimes so great in case of low resist~ 
ance relay batteries that the contacts commence melting 
together, a drawback which, however, may in any case be 


completely overcome by the introduction of a comparatively 


small resistance, vu. 

In making good contacts, the condenser, a, plays a pro- 
minent part, the discharge from same throwing the armature 
with considerable impact from one side to the other as soon 
as the varying local current through the winding causes the 
tongue to break contact ever so little with the battery con- 
tact screws. 

Good contacts are also secured by having the poles of the 
electro-magnets very much closer to the armature than usual, 
whereby, of course, the action of the cable current is also 
increased. Moreover, the contacts may be still further 
improved by placing p between the tongue and the point % 
(the middle of the local winding), instead of as shown i! 
fig. 1. The current charging condenser a will thet 
momentarily cause the tongue to be pressed against the 
contact screw with which it has just made contact, and from 
which it is shortly after repulsed. 

When mechanical defects are avoided, and the platinum 
surfaces of the battery contacts are clean, the contacts 
will, by the above-mentioned means, be perfect; only, when 
the relay is: wofked to its utmost limit through long cabtes 
care must, of course, be taken thatthe relay is placed on % 


| 
| 
3 
i 
+ 
— 
: 
: 
‘bouth Pote 
Aes 
: 
Wi 
of 
the 
of 
. 
wh 
i 
ins 
loc 
wil 
— tak 
4 
; 
nes: 
| 
app 
dis 
i 
‘the 
m 
th 
app 
> 
ti 
dive 
as 
: 
ah 
ture 
i 
: 
| 


station. . 
ture of 


| copper 
circuit 
slay cir- 
denser, 
atus in 
on with 


hat the 
Varia- 
lit, and 
almost 
at Ae 
elay is. 
ng the 
urrent,. 
proper: 
ve only 
sers in 


acts or 
of the 
e-men- 
pole- 


voided 


7 


Vol. 51. No. 1,201, Avaver 22, 1902) THE ELECTRICAL REVIEW. 


golid frame to prevent the tongue from jumping from one 
¢ontact to the other, on account of mechanical shakings. 

With regard to point 3, the principle of the relay might 
perhaps best be illustrated by considering it free of all 
natural hindrances to the movement of the tongue, i., 
infinitely sensitive, &c., and arranged as shown in fig. 2, 
where the low-resistance local battery is supposed to be of 
the same power as battery at a, and where the two windings 
of the relay may be taken as being in all respects alike. 


Line Lt 


Caple K 


Fig. 2, 


In fig. 2 the letters indicate the same as in fig. 1, 
with the exception that » here represents an artificial cable 
of exactly the same properties as the cable x. 

It will be understood that the tongue of such a relay 
worked by Wheatstone would, although there are two different 
wurrents acting upon it, remain undisturbed against one or 
the other of the contact screws corresponding to the direction 


of cable current, as long as this current is increasing normally, © 
according to time of contact‘at the sending station, because ~ 


the magnetic action due to the cable current is exactly 
neutralised by the same action but in opposite direction of 
the local current ; but, and this is the essential point, as soon 
as the leading cable current is to the slightest degree dimin- 
ished in proportion to the local current, which happens 
whenever the current is reversed at a, the tongue would be 
instantly moved from one contact stop to the other, causing 
a corresponding diminution of current strength through the 
local winding, and soon. In other words, no magnetism 
will be produced in the electro-magnets except when reversals 
take place at a, and the relay will translate these through 
I, in a proper manner, independent of the amount of distor- 
tion to which the signals may be subject in passing the cable 
kK. While even an infinite sensitiveness of a relay for cable 
working in the usual manner within certain limits, could not 
atall be utilised, it appears from the above that this sensitive- 
hess may be turned to account in a most efficient manner by 
applying the arrangement in fig. 2 in order to avoid the 
distortion of the signals. pss 

With regard to the peculiarities of this ideal relay, I may 

Mention that while other receiving apparatus have a fixed 
zero coinciding with the neutral state of the cable, which 
zero is required to limit thé motion of the moving part, this 
is not the case with the relay (in working condition), as its 
“ero may be considered independent of the amount to which - 
‘the cable is charged. Hence it follows that even great variation 
in amplitude of the signals ought to make no difference in 
the working of the relay, while the range of other args: | 
apparatus in this respect certainly is rather limited, an 
necessitates the employment of curbing devices, less sensi- 
tive adjustment at high speed, &c. vio 

. Now, the relay arrangement shown in fig. 1 may be taken 
8 an approximation to, or a simplification of, the above- 
mentioned ideal relay, modified according to circumstances 
in practice, the principle of working, however, being the 
same. In fig. 1 the artificial cable circuit is only replaced 
by resistances and condensers by whose application, as shown 
above, the natural hindrances to the mobility of the arma- 
‘ture and tongue may be overcome. 

Later, I shall graphically further illustrate the mode of 


| action of the vibrating relay, but would prefer first to make 


#ome remarks about its working when it has to propagate 
lots and dashes. 
The relay is, of course, put in action by connecting up the 


Tesistance, p, and next it is necessary to provide for the rate _ 


of vibrations being such as to nearly correspond to the 
number of dot-signals (in the following simply called cable 
current dots or cable dots) emitted by the transmitter, because, 
as mentioned, the vibrations have to perform the work other- 
wise imposed upon those ; when this is the case, the inter- 
ference of the cable current dots on the vibrations produced 
by the local current would, generally speaking, within a short 
while cause the two kinds of current impulses to correspond 
or to be approximately in coincidence. Should there be a small 
difference in the coincidence of the rate of cable dots and the 
natural vibrations, the Cable current dots will evidently 
either prolong the relay signals a little, if they happen to 
arrive at the relay just before the local current is about to 
remove the tongue from the Cu contact, or accelerate its 
removal from the Zn contact in the other case, from which 
the coincidence follows, 

For the same reason, a series of dots sent through the 
cable would tend to accelerate or retard the natural rate 
of relay vibration if this is a little below or above the rate of 
cable dots, and thus cause the relay to translate the proper 
number. 

At high-speed working, however, some few dot-signals 
emitted from the transmitter at 4 would practically have no- 
influence upon the relay vibrations, on account of the small 
amplitude of the responding current strength, it being ‘the 
prolonged positive and negative signals, the “ dashes,” which 
then only control the right translating of the signals produced 
by the relay, provided, of course, that the rate of vibration is 
sufficiently well adjusted. 


(To be concluded.) 


URALITE. 


PERHAPS no fire within recent years has done more to con- 
centrate people’s thoughts upon the means to be udopted to 
prevent conflagrations, or if once started to confine their 
ravages to the department or room in which they originated, 
than the terrible catastrophe in Queen Victoria Street which 
sent a thrill of horror throughout the kingdom, and with 
which we dealt at considerable length in our issue of July- 
11th. We then laid considerable emphasis on the merits of 
the Grinnell sprinkler ; to-day we bring to the notice of our 
readers a remarkable fireproof material, without exaggera- 
tion the most extraordinary substance for checking the 
progress of a fire which has yet been presented to our in- 
spection. 

This is “Uralite,” a fireproof and non - conducting 
material for building and other work. 

Uralite may be briefly described’ as a short 
fibre asbestos’ board,’ in which the interstices are 
filled- with chalk. “The mass is then cemented together « 
by gelatinous silica in such a way that when the whole 
is dried it is homogeneous throughout and quite refractory, 
and the novel process of manufacture results in the pro- 
duction of an absolutely fire preventive material. The 
substance is claimed to bea powerful non-conductor of heat, 
cold, and also of ‘electricity. It is practically. waterproof, 
not being affected by hot or cold water, by atmospheric 
influences, nor by such gases as will destroy galvanised iron. 

Last week wesaw a sample plunged into'a freezing mixture 
165° F. below freezing point, and after remaining a short time 
at this temperature immediately immersed-in boiling water 
without its properties being in any way affected thereby. 

It can be cut with a knife or saw, can bepainted, grained, 
polished and glued together like wood, or veneered to form 
panelling for walls or partitions for ships’ cabins or for 
railway carriages, such panelling neither swelling, cracking, 
nor blistering.  Uralite does not split when a nail is driven 
through it, nor is it affected when exposed to moisture or 
very great changes of temperature, and :t can beimpregnated 
throughout with any desired colour. ; 

The British Uralite Company, Limited, have acquired the 
British and other patents. Their extensive works for the 


- manufacture of-the material are near Higham, in Kent, 


The roofs are constructed with Uralite, and the walls, ceilings, 
and partitions of the offices and other buildings are covered 
with the same material, and, where required, subsequently 
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papered, so that the use of lath and plaster has been avoided. 
A room thus covered (walls, door, ceiling and floor) with 
Uralite ;'; in. thick might have its contents burnt ont without 
any danger of the fire spreading. Another great advantage 
is, that immediately after the work is finished the room can 
be occupied, no time being required for drying as in the case 
of plaster. 

The fire preventive qualities are invaluable for ware- 
houses, particularly where these are filled with infiammable 
materials, since, if at suitable intervals Uralite partitions 
were erected, a fire would be confined to the one compart- 
ment in which it broke out. 

For partitions, light wooden framework only is required, 
with sheets of Uralite fixed on both sides, or it can be 
affixed to matchboarding. 

Uralite has proved a great success for use in ships, 
since, being unaffected by damp, it will not warp or crack; 


and in the case of iron passenger ships, which retain for a 


considerable time the temperatures to which they have been 
subjected, with consequent discomfort fo the passengers, the 
advantage of a lining of Uralite is self-evident. 

An important use will be found for Uralite as a lining 
for walls and partitions in hospitals, asylums, workhouses, 
&c., as it will stand fire purification, and can thus be very 
readily disinfected. The same will-apply to coolie and other 
huts or barracks, which have now to be frequently destroyed 
on account of disease and vermin. 

Uralite is especially valuable for temporary buildings, 
where its lightness, fire preventive and non-conducting 
qualities give it an undoubted advantage over corrugated 
iron. It also admits of great facility in’ construction, the 
sheets being all ready for nailing up and fixing to the roofs, 
walls, &c. The weight being about one-fifth that of ‘iron, 
itis evident that Uralite will cover a far greater area than 
the corresponding weight of corrugated iron. 

Uralite is particularly suitable for brewery stores, mash 
tun lagging, malt bins, &c., also for cold storage of meat, 
and other perishable articles. A light studding with sheets 
of Uralite on both sides, and the intervening space filled with 
silicate cotton or other convenient packing material, forms a 
most complete and inexpensive insulator. 

We briefly referred last week to a visit we made to the 
works of the British Uralite Company, Limited, where we 
witnessed the following remarkable experiments :— 

A brick hut with four Uralite doors of varying thicknesses 
was filled with inflammable material which burned for about 
an hour and a half. The inside temperature rose to a 
maximum of 2,260° F.,.but it was even then possible to 
touch the outside of the thickest door, though another which 
was only panelled with the material had all the woodwork 
consumed. When the doors were opened the inner sheets of 
Uralite: were intact but porcelained, and when water was 
applied under pressure these sheets stripped off. In another 
hut a deed-box was placed. The heat there during an hour’s 

burning reached nearly 2,000°, but only come paraffin wax 
which had been put inside the box was melted’; the papers it 
contained, though discoloured slightly, were not charred, nor 
was their texture appreciably changed. Again, a couple of 
platforms, to-represent railway platforms, were built end to 
end of the same kind of wood. One was sheathed with 
Uralite, the other was not. The temperature rose when the 
flames were at their fiercest to 2,210°. The unprotected 
platform was entirely destroyed, the other was charred under- 
neath to the depth of about } in.and the legs to 3 in. ; 
but the structure bore the weight of fairly heavy men, 
and though the outer layers-of Uralite were porcelained 
the inner were still soft and fibrous. 

In connection with railweys we may mention that in the 
present rolling stock on the Liverpool Overhead, the motor 
compartments of the cars are all being lined with Uralite, 
and all new cars.are being built with the motor compart- 
ment lined—roof, sides, partitions and floors—with this 
material. On the Central London and the Great Northern and 

_ City Railways it is also being employed for the stock in course 
of construetion. One could only think when watching the 
demonstrations at Higham, that had Uralite been freely used 
at an earlier date the recent fatalities on the Liverpool Over- 
head line might have been avoided. But it is easy to be wise 
after the event, so on that score we will say nothing further. 


Probably there are bri few of our readers, certainly none 


amongst manufacturers and contractors, who have not 
experienced anxious moments in connection with the drea@ 
of fire; to these we would say, investigate the value of the 
new material as a fire-resisting medium for yourselves, for itg 
possible applications appear to have nolimit. One example, 
of interest to interior wiring contractors, is that casings of 
this fireproof material can now be obtained. 

To describe the company’s large and interesting work- 
shops, and the processes to which the minerals which go to 
make Uralite are subjected, would take up too much of our 
space, but there is one feature to which we may call atten- 
tion, and at the same time congratulate the company op 
adopting ; electric driving is used throughout. 

The boilers, two in number, are Messrs. Davey, Paxman 
and Co.’s “ Economic” type, while another is on order ; the 
engines, of the compound marine type, one of 260 1.H.P. and 
the other of 270 L.u.P., are by Messrs. Allen & Co., of Bed- 


' ford; while the two generators (each of 250- volts, 400 


amperes) are by Messrs. Bruce Peebles & Co., as are also 
the motors, some 17 or 18 in number, varying from 6 4.P. to- 
110 u.p. The lighting of the works is carried out by about. 
35 ares, and 250 16-c.P. incandescents, is 

The’ London Fire Brigade has been very adversely 
criticised since the Queen Victoria Street fire, most unjustly,. 
we think, so far as the gallant chief and his brave men are 
concerned ; the London County Council is, we hope, setting 
to work in an energetic and earnest manner to carry out: 
necessary reforms, so that the reproach of having am 
inadequate fire brigade for the first city of the world can no 
longer be levelled at us ; and to those who control the safety 
of our buildings, whether old or new, we would suggest that 
the extraordinary advantages of Uralite as a fire checker 
should enter into their very serious consideration, for nothing 
has so far commended itself to us so favourably as this 
substance, and this we say advisedly after some little 


experience in the practical testing of fire resisting materials 


on numerous occasions. 


We are indebted to Mr. A. Gordon Salamon, director and — 


consulting chemist to the company, and to Mr. T. H. Arm- 
strong, the general manager of the commercial and sales 
department, for many little courtesies and much information, 
The latter gentleman, we may add, has hitherto been best 
known as a member of the North-East Coast Institution of 
Engineers and Shipbuilders, and as an expert in, and 


patentee of, well known internal, combustion engines, treble 


ram pumps and mining machinery. ' 


ON SOME PHENOMENA AFFECTING THE 
TRANSMISSION OF ELECTRIC 
WAVES OVER THE SURFACE OF THE SEA 
AND EARTH. 


By Oaprain H. B. JACKSON, R.N., F.R.S., Paper read before 
the Royal Society, May 15th, 1902. 


In 1895 systematic experiments were commenced by me with a view 
of utilising the effect of Hertzian waves on imperfect electrical 
contacts for naval signalling purposes. 

I soon observed that some unexpected phenomena were deterrent 
factors in obtaining the necessary accuracy at all times, and with 
the most modern and improved instruments that we now possess, 
this is equally noticeable. 

The results of some of the phenomena are described in this paper; 
with the conclusions that I have drawn as to their cause. 


Some of the experiments described were specially conducted with : 


the object.of elucidating definite results on the subject. Other 
experiments carried out with a different object, and also ordinary 
practical signalling at various times, also gave the results described, 
without in any way detracting from their value on account of the 
main object in view. being at the time of a different nature. 

One of the great difficulties in accurately comparing results, sepa- 
rated by even the shortest intervals of time in wireless telegraphy, 
is, undoubtedly, in having to depend on an imperfect electrical 


contact for the comparison, as even the best coherers, as they are ~’ 


now generally termed, cannot be depended upon to give absolutely 
similar consecutive indications, under .similar conditions of excita- 


- tion ; and in the filings coherer, for instance, which I have chiefly _ 


used, the probability is infinitesimally small that the filings will 


rearrange themselves identically in any two successive signals, 


taking into account the shaking to which they are subjected imme- 
diately following the reception of an excitation ; though the prac- 


tical reszlt sobtained with those of good manufacture might almost . 
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lead one to an opposite opinion, owing to the accuracy with which 
signals are generally recorded. Careful observation over an ex- 
tended period has led me to the conclusion that the error arising 
from this cause in the 
cent., 7.¢., in any 100 consecutive signs in a series of signals, 95 of 
them will be accurately recorded at the distance where the excita- 
tion is nearing the limits at which it will affect the coherer. At 
shorter distances, with moderately strong excitations, the error is 
much less, probably less than 1 per cent. Experiments conducted 
under favourable circumstances, with the object of obtaining the 


Fig.t. 
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percentage of accuracy, have frequently confirmed this. The 
method used to carry this out was to select a long signal whose 
details were known, and count the errors in the number of signs 
composing the signal. 

Though a possible error of 5 per cent. in any experiment may, in 
systematic comparative trials, or quantitative analysis, appear large, 


_ this error may be considered to be eliminated when the mean of a 


Fig 
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considerable number of excitations is taken, and the results judged 
by the general effect, which was whether or no excitations were 
received at a given distance for a corsiderable period of time. 
For instance, the experiments, .as a rule, consisted in one station 
sending signals consecutively for (say) 2 minutes, at the rate of 
100 signs a minute. If these signals were received correctly, or 
nearly £0, the receiving station was considered to be within the 
limits at which signals could be received under those circumstances; 
if only 50 to 90 per cent, of the signs were received, it was con- 
sidered at the extreme limit of signalling distance ; if 20 to 50 per 
cent. were received, if was considered to be just outside the limits; 
if less than 20 per cent., or, as frequently occurred, no signs were 
received, it was considered to be beyond the limits of signal- 
ling. In the two latter cases careful inquiry and examination 
of the records of the transmitting station were always, made to 


- prove that the signals had actually been sent at that time. At the 


conclusion of the 2 minutes, the-receiving ship, by means of a short 
pre-airanged signal, acknowledged the signals, if received, and 
stated whether they were clear or broken, or if none had been 


experiments described does not exceed 5 per 


received. To still farther reduce any chance of error, two coherers, 
or, rather, two complete receivers, were generally used; they were 
adjusted to be of equal sensitiveness, or nearly so, and they {were 
used alternately, for about 15 seconds each, or else together, i.c., in 
patallel. Local. excitation of these coherers was also frequently. 
resorted to, as by this means, if the filings have by chance rested 
in an insensitive position, their excitation and shaking gives the 
possibility that they may rearrange themselves more sensitively. 

The experiments recorded have, with few exceptions, been carried 
out under my own personal supervision at one of the stations, and 
the recording tapes of the receivers were invariably compared with 
the written notes and log of the transmitting stations at the earliest 
opportunity afterwards. 
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The distances up to which I have carried out experiments reach 
140 nautical miles. . In my early experiments, before wireless tele- 
graphy had developed into its present stage, the distances were 
comparatively short, though the results were equally instructive. 
In the table of records, in addition to stating the actual distances, 
the results are compared to a maximum distance of 100, which 
represents that obtained at sea under the same circumstances, but 
without the disturbing causes whose effects were under consideration 
at the time; so the percentage of loss of distance, under varying. 
‘circumstances, may be easily compared. 
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The trials were all carried out under practical sea-going condi- 
tions, and though these may militate against the absolute accuracy 
obtainable in laboratory experiments, they may eliminate some 
errors which may,affect the observations of Hertzian waves in a 
closed building, such as the reflection of the waves from the 
surrounding walls. 

The instruments used were those constructed on what is generally 
known as the Marconi system, and were either supplied by his com- 
age A or made to my design for the Admiralty ; these types only differ 

details. 

As a rule, for transmitting signals, an aerial wire or wires were 
attached to one of two spark balls fitted to an induction coil, the 
other ball being earthed; when, however, my system of syntonic 


_ transmiesion was used, the connection of the aerial was not as above ; 


this system is indicated: by inserting (T).against the results. . The 
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induction coils employed have been those capable of giving a 10-inch 
spark between points in dry air. In all the experiments herein 
detailed, a jigger; i.c., a small transformer, was used in the aerial 
wire of the receiving instruments. The aerial wires of all ships 
and stations were tuned as closely as possible to the same -natural 
frequency of oscillation, and the jiggers were constructed to receive 
signals at the maximum distance corresponding to the power and 
frequency used at the transmitting station. The fundamental wave- 
length was that adopted in H.M.’s service, except when my syntonic 
system was used, in which case large variations iu the wave-lengths 
were tried. Syntonic wireless telegraphy, however, is not con- 
sidered in this paper. 
Tre results, when tabulated, demonstrate the loss in distance that 
may be experienced when signalling by means of wireless tele- 
graphy under varying conditiors of the atmosphere, and the 
environment of the ship a3 regards Jand, compared with the distance 
obtained under favourable conditions in the open sex. In fact, 
they show some of the causes which may affect the transmission of 
waves of electrical induction from an aerial wire over th> surface of 


Consider, firstly, the soft rocks :—The two maxima percentages of 
distance (81 and 80) are over rather low land of no great thickness; 
the minimum, 56 per cent., is over high land, half as thick again ag 
in these casés. 

Secondly, the limestone :—The maximum percentage (68) is over 
the thinnest layer recorded of limestone (30), the minimum (‘egg 
than 25) is over a precipitous high mountain through which no 
signals could be passed at any distance, though they were obtained 
without difficulty over a low promontory of the same island and of 
the same formation, when both ships had moved to such positions 
as to bring the low instead of the high land between them (figs. 3h 
and 39). 

Thirdly, the rocks containing iron ores:—In all these cases a 
greater loss of proportional distance is recorded than in the others— 
and it was exceptional to receive any signals at all—and the best 
result recorded in several trials was but 39 per cent. of the open-sea 
distance (fig. 5). 

The results shown in fig. 6 are the most conclusive that I have 
obtained in proving the screening effect’ of hard rocks containing 


. REFERENCE TaBLE FOR THE ABOVE FIGURES. 
cr 3 Maxi 
SE 33 3 | Maxi- ‘Total 33 
feet. feet. | miles feet miles| .. miles 
la 158 2 miles 150 | Shale... Pasture, wet... | 178 | 50 | 81 
1b 158 250 7 Sandstone and slate a | 178 62 45 73 
2 125 | 180 yds 200 2} Porous tandstone ... | Buildings, dry ... | 160) 65 50 
3a} 125 250 250 6 _ | Pcrouscoral sandstone ... | Cultivated, wet... .-- | 160 |. 25 20 80 
3b 220yds. 6 | Do. over limestone do. 17 68 
500 yds. 700 | do. do. 15 €0 
3d — 500 do. do. 16 64 
Se I | Smiles 1,83 6 | Gritstone and marl ... | Bare and dry, with scrub | 125 — 17 €8 
— 3 120 3 } do, 15 60 
limestone de... | — | — | Nosignals Very small 
4a 160+ | 600 Qover Porous rardstone ... . | Cultivated, wet ... | 110 45 | 25 78 (T.) 
| 500 
4b do. _ | 600 Sover Do. over limestone do. vee | 210 | 45 | £0, but | 67 (T.) 
| none from — 
| 10to14 | 
4c do. 400 22 Sandstone ... do. | 180 | 135 85 and over Over 63 
5 |154+ | Smiles $00]; 17 | Limestone and iron ores... do. wet and dry | 125 | 40 39 
| 330° | | 
6 12%  0yds 800 } | do. wet...  ...|110 45 Noneat18 Less then 40 (T.) 
7a 85 | 34 miles 834 £2 | Limestone ... | Scrub and wood, wet ... | 55 | 20° 10 
7b & ,- 4382+ | Limestone and much iron | do. dry ... | 20'-Noneat7 Leesthan 35 (T.) 
8a, 125 I1mil 1,800 22 | Limestone. Valleyshetween do. wetanddry ...| 130) 50° 28 56 
16 plain hills | | 
8b 125 | 2miles  1,2C0 4 ~ Limestone and iron ores... | Bare, wet and dry 160| 65° 15 | 23 
8c | 125 2060 6° | do. do. 160 65 Noneat15/ Less than 23 


the globe. The causes are treated in the came order asI observed 
them in the practical work of wireless telegraphy, and the first case 
that I consider is the effect of intervening land on the distance at 
which signals can be recorded. : 

This effect, without any recorded exception, is to reduce the 
maximum distance of signalling from that recorded in the open sea 
by an amount depending upon the thickness, contour, height and 
nature of the land. The curvature of the earth and its effect on the 
waves is not taken into account, as at the distances covered in 
these experiments no effect has been noticed, though carefully 
swe for when signalling with stations high above the sea- 

eve 

The effects of intervening land are shown for a few typical and 
well-authenticated cases, and where no other cause or known source 
of error existed, in the form of diagrams and tables. In the latter 
the heights of the mastheads or aerial wires are indicated, also the . 
distance of the intervening land from the ship nearest to it, &c. The 
particulars of the land, the distances at which signals could just be 
clearly received, and the ratio of the distances at which signals 
were obtained over water under identical circumstarces, and 
generally on the same day, are also inserted. The ‘diagrams 
illustrate these details graphically, and show the general contour of 
the land and its strata. The vertical scale has been greatly exag- 
gerated over the horizontal one, in order to present these data 
more clearly, and the ratio of the vertical to the horizontal scale is 
either 25 or 124, except in Nos. 4 and 5 where it is 32. 

An examination of these results shows the marked difference 
ce hay the effects due to the various natures of the intervening 

Summarising them for soft rocks, hard limestone, and limestone 
containing a large proportion of iron ores respectively, the per- 
centage of maximum signalling distance through them compared to 
the open-sea distance is as follows .— 


sandst Hi 
shale, Iron ores. 
Maximum distance ... 81 68 Less than 40 
Minimum —_s,, 56 25 
Mean 72 i 68 32 


iron ores on the passage of electric waves through land. The pin- 
nacle of rock shown therein represerts an éxtremely precipitous, 
natrow, but high promontory jutting out from the mainland and 
rising abruptly out of the sea, to which it is steep to, so that the 
ship could pass close to it in perfect safety at a distance of about 
100 yards. - 

To ascertain the effect of this wedge-like obstruction, the ship 
was steered close to the land, and her position was carefully noted 
when signals ceased or commenced. These signals were being sent 

‘continuously from another vessel (distant 16 miles) during the 
whole period of the trials, the letter F (--—— -), in Morse 
Code) being made by her at the rate of 25 per minute by my 
syntonic transmitter. 

The results showed that the signals ceased and commenced 
abruptly at the moment that the aerial wire passed the tangent 
from the transmitting ship to the edge of the cliff; the action was 
so abrupt, that, on.one transit, the latter part of the long sign in 
the “ F ” was the first indication of signals that was received ; and 
-on another transit, in the opposite direction, the long of the “ F” 
was the last sign received, the short being dropped; these were 
unusual results, as the signals generally die away gradually, the 
long signs breaking up thus: (...... ), and-the shorts appearing 
as dots (.), before any signs are actually lost. : 

Another point that may now be considered is the case shown in 
fig. 42, when signals could not be exchanged when the ship was close 
under the land, but could be when clear of the land, and in the 
same direction as before ; the trial was repeated on several occasions 
for verification. 

Possibly the case previously considered, fig. 6, is of the same 
class, as it is noteworthy that when the ship was further off the 
promontory, and also from the transmitting ship, though the two 
ships were still masked by high land of much greater thickness 
than before, a few stray signals were received occasionally, which 
evidently passed over, not round, and not through the land, as the 
ship was then in a land-locked bay. 

Referring now to figs. 3¢. and 3/, where the intervening laud was 
both higher and thicker, and yet did not stop signals at “longer 
proportional distances, it may be concluded that the waves of elec- 
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trical induction, which must pass from ship to ship in order to 
record signals, may in certain cases through the land. Fig. 2 
is a good example of this; one of the ships was lying alongside a 
dicular cliff of considerable height, and yet only experienced 
a loss of distance of about 12 per cent. 
. Fig. 8a gives/a typical case of waves passing through valleys, and 
the results were so marked and so frequently tis with different 
ships, and on separate occasions, that eventually the track of a 
vessel, proceeding at a known speed, could be roughly estimated, 
though distant 25 miles, by noting the intervals between the times 
when signals were lost and when received, and comparing these 
intervals with the time taken by the ship to cover the distances 
between the valleys, which were well delineated on the chart, and 
through which the waves could evidently wind their way with less 
obstruction than by any other route. 
We have thus obtained evidence that the waves of electric 
induction may pass (1) through land, (2) over land, (3) round land, 
; is lost in doing so, 
(4) That the screening effect of the land varies with its nature, and 
is greater for iron ores than for limestone alone, and that for this latter 
it is greater than for soft rocks, No effects which covld be attri- 
. buted to interference of waves, due to reflection from a hilly back- 
ground, have been recorded by me. 


(To be continued.) 


CORRESPONDENCE. 


Electric Waves. 


In your issue of the 15th inst. I see that Mr. Rankin 
Kennedy wonders why Hertzian waves can pass round the 
earth. I thought that was explained by the large difference 
in wave-length between the Hertzian and light waves. 

The wave-length of the shortest Hertzian wave produced 


is about 4 in., while the mean length of light waves is 


Mr. Kennedy overlooks the fact that light (to a very 
_ small extent) turns corners, as in diffraction. 


On the other hand, sound can be partly cut off by a 


mountain. 


Surely the phenomenon is entirely accounted for by the 
theory of diffraction, with regard to the great difference in 
the wave lengths of the undulations. 

Frederick P. Sexton. 

Hampton Wick, August 19th, 1902. 


REVIEW. 


Electric Power Transmission. By Louis Brun, Ph.D., 
New York. (Electrical World and Engineer. Third 
edition.) 
Since our review of the second edition of this work two 


“years. ago, it has considerably increased in size ; new chapters 


dealing with commercial electrical measurements and the 
present state of high voltage power transmission have been 
‘added, while many -of the older chapters have been re- 
written in order to bring them up to date. The work in its 
present form will be invaluable to all engineers interested in 
the subject ; it is clearly written throughout, quite up to 
date, and gives a very complete discussion of the whole 
eubject, written entirely from the practical standpoint. 

Not the least valuable feature of the book is the large 
number of excellent engravings and line diagrams with 
which the text is profusely illustrated. 

The first chapter deals with elementary principles in a very 
thorough manner, the relation of electrical energy to other 
forms, and the transformations they may reciprocally under- 
go, being clearly discussed in the light of modern ideas, 
The conception of electricity as being a material something is 
purposely avoided in favour of the modern conception of 
stresses in the ether, producing strains which are propagated 
through it, thus effecting the transmission of electrical 
energy. Thus, for instance, referring to what is called for 
convenience in every-day work, “the flow of electricity.” 
along a conductor, the nearest approach to “flow” is the 
transfer of energy along the conductor by means of stresses 
in the ether, which in turn set up strains in the matter along 
their course, And the fundamental facts of current induc- 


tion simply amount to saying that’ whenever there is a 
change in the electro-magnetic stresses in the ether about a 
conductor, work is done upon it, depending in direction and 
magnitude on the direction and magnitude of the change in 
the stresses. The author very clearly but briefly explains 
all these fundamental principles of modern electrical science, 
‘and from them leads up to the question of the units in 
which electrical energy and its principal factors are 


measured. 
_ The next chapter deals with the general conditions of 
power transmission, discussing the various natural sources 
of energy, and showing that fuel and water-power are the 
only sources that are commercially available, the remainder 
(wind, solar radiation, tidal and wave energy, and the 
internal, energy of the earth) being either very irregular, 
uncertain in amount, or so difficult of utilisation as to 
remove them at once from the sphere of practical utifity at 
—_ But although the author considers that’ the world’s 

uel supply is safe for a few centuries to come, he makes 
some interesting remarks and calculations as to the manner 
in which solar radiation and tidal energy may eventually be 
utilised, and evidently considers that these are the sources to 
which future generations will turn their attention. 

The possibilities of power transmission from the two com- 
mercial sources are then discussed, leading up to a 
consideration of the various methods of power transmission 
actually employed. Some interesting notes and figures are 
given relative to the systems of wire rope, hydraulic, com- 
pressed air, and gas transmission, it being shown, for instance, 
that for straight runs of less than 4,000 ft. in length rope 
transmission is both cheap and efficient, and would be quite 
@ serious competitor to electrical transmission in certain 
cases, were it not for the fact that the latter is so much more 
convenient. On the other hand, from the point of view of con- 
venience and efficiency, compressed air (re-heated) is nearer 
to electricity for the distribution of power over large areas 
than any other method, while such a system can be quite 
well employed in connection with water-power, although its 
limitations, and the cost of the delivered power, 
cause it to become of altogether secondary importance in 
comparison. The tabulated costs and efficiencies of these 
different systems, as given by the author, are of considerable 
interest, and are of real value, because pains have been taken 
to make the comparisons on the same basis, and ina manner | 
fair to all. It is to be tted that the author did 
not go more deeply into the question of gas trans- 
mission, seeing its considerable commercial importance at 
the present time ; but he is clearly no great believer in its 
possibilities compared with electric transmission, especially 
where heavy and extended work is concerned. 

The above chapter really forms a fitting introduction to 
the rest of this work, which is wholly concerned in the ' 
question of electric power transmission; the author’s data 
and reasoning clearly show that from the nature of things, 
all new work in the future must be exclusively eléctrical. The 
enormous advantages (among others) of high efficiencies over 
a wide range of load, highly efficient and convenient 
motors, and the ability to furnish light and heat directly, 
which are associated with the electrical transmission of 
power, put all other methods out of court for heavy and dis- 
tributed work, whether variable or continuous. 

The bulk of Dr. Bell’s treatise, then, is taken up with the 
general properties of continuous and alternating current | 
circuits, systems, and apparatus, as far as transmission work 
is concerned, together with allied matters, such as the ques- 
tion of prime movers, line construction, and the commercial 
problems connected with the whole subject: The whole is 
treated with great skill, and some of the most complex 
matters (such as the subjects of harmonics, resonance, phase 
rectifying by leading currents, distribution, &c.) are explained 
so well, and without the use of any but the most elementary 
mathematics, that-they cannot be otherwise than perfectly 
clear to any engineer having: a working knowledge of 
trigonometry and ordinary algebra. We think that great 
credit is due to the author for the evident pains he has taken 
to expound the principles of the subject, and all: really 
necessary theory; so lucidly and carefully; his methods are 
a reproach to the many authors who cannot discuss the 
elements of alternating current work without indulging in 
mathematical gymnastics. 
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The author is fairly brief on the subject of power trans- 
mission by continuous current, for, as he points out, new 
power transmission plants, both in Europe and the States, 
are becoming more and more laid out for alternating cur- 
rents, these being in many cases absolutely necessary, 

A fairly complete discussion of the Thury system of series 
transmission is, however, given, which is an example of con- 
stant current transmission ; as the author points out, it is really 
marvellous what has been done by Mr. Thury in making this 
system a commercial success, in spite of its inherent defects 
and the great difficulties that have to be overcome. Nearly 
a dozen plants are in successful operation, aggregating about 
17,000 H.P., and operating at pressures as high as 22,000 
volts ; the pressure of the individual generators is in some 
cases a8 high as 3,500 volts, and the performance of the 
machines is stated, and correctly so, to be irreproachable. The 
two est features of the Thury system—freedom from all 
inductive disturbances and the property of carrying its full 
pressure only at full load—cause the system, when coupled 
_ with a three-wire distribution at 220 volts a side, to be 

capable of giving the best alternating current system, as 
the author puts it, “a pretty hard rub,” provided the full 
load pressure is 15,000 volts or more. When it comes to 
transmissions at very high pressures, such as 50,000 volts 
and above, the continuity of the service is an unknown 
quantity, and in the absence of data upon this point, one is 
not justified in under-estimating the importance of an alter- 
native method_to that of three-phase-working at constant 
pressure. 

Chapters IV. and V, deal respectively with the properties 
of alternating currents and with the transmission of power 
by their means. All the leading points are well brought out 
and. considered in sufficient detail, with the help of simple 
vector diagrams and elementary algebra. The phenomenon 
of resonance and the effect of higher harmonics are very 
clearly explained. 

The subject of the armature reaction of alternators is 
followed by some interesting notes on the compounding of 
these machines, and regarding this, it is somewhat surprising 
to note that no mention is made of Heyland’s recent work in 
this direction, for it is by far the most important at the 
present time. Considerable stress is laid upon the import- 
ance of good pressure regulation of standard generators on 
inductive loads, and upon the importance of sinusoidal 
waves of E.M.F. for all classes of alternating current work, 
which latter point is also referred to in the next chapter. 
The remainder of this chapter deals with the subject of 
transformer construction, and with the connections of trans- 
formers for different systems and service conditions. — 

The subject of synchronous and induction motors is next 
clearly treated, stress being laid upon the phase-rectifying 
properties of the former and their value in transmission 
work, Naturally, in such a work, the complete theory of 
both motor types cannot well be given, but the reader of 
this chapter, even if the work is new to him, will obtain a 
good working knowledge of the subject and of American 
motor constructions. Some useful notes regarding the 
starting performance of polyphase induction motors are 
given (the limitations of the “squirrel cage” class being 
clearly defined), and stress is laid upon the importance of 
high power factors. The question of single-phase motors is 
touched upon (on this subject we think more could have 
been said with advantage), and the chapter concludes with 
“ some rather incomplete remarks on the question of the best 
frequency to eniploy for various classes of work. In the 
author’s opinion there are very few cases in which lower 
frequencies than 40 to 50 cycles are desirable, and none in 
which less than 30 cycles should be tolerated, but he does 
not enter deeply enough into the matter either here or in 
other chapters to make his opinions’ very convincing. 

The chapter dealing with engines and boilers is interest- 
ing, but hardly up to the standard of the treatise as a 
whole; on the other hand, those dealing with water-wheels 
and hydraulic development are excellent. In these the 
author deals in a thoroughly practical manner with pressure 


and impulse turbines, tangential impulse water-wheels, 


governing (and hydraulic inertia), weirs, reservoirs, and 
various commercial considerations connected ‘with this very 
important matter, all of which will be of great value to the 
electrical engineer concerned with power transmission work. 


- In the small amount of space at the author’s disposal, an 
exhaustive treatment of these matters would have been 


impossible, but all the principal points are well brought out, 

Quite a large portion of the book is taken up with the 
question of the transmission line—its design, construction, 
working, regulation and cost are fairly fully discussed in 
‘several chapters. The only criticism we have to make here 
is that in certain respects the author’s treatment of these 
very important matters is somewhat too general and 
elementary, while underground work is almost altogether 
neglected. Of course the latter is due principally to the fact 
that long transmissions (especially in the States) have been 
carried out with aerial conductors, but the fact remains that 
every day more and more work is being carried out with 
underground cables, and that there are quite a number of 


exceedingly interesting matters specially connected. with . 


this work with which the up-to-date electrical engineer has 
to be familiar. Dr. Bell contends that the use of under- 
ground cables for high-pressure transmission work should be 
avoided until we have had more experience with similar 
overhead circuits, but engineers in this country are hardly 
likely to agree to this exceedingly cautious view, as it would 
certainly mean that their power schemes would be blocked 
by reason of their inability to employ overhead conductors 
a ag work, on account of the attitude of the Board of 

The remaining chapters of this treatise not yet referred to, 
deal in a sufficiently complete manner with sub-station plant 
(called by the author “ current re-organisers ’’), commercial 
measurement of electrical energy, the laying out and general 
organisation of power stations, and the commercial problem. 
As the latter matter is considered wholly from the American 
point of view, the author’s remarks will only be of general 


interest to the reader here ; the fundamental considerations : 
- are, however, very well brought out. 


As indicated already, the treatise is of very general 


excellence throughout ; the most serious criticism we have’ 


‘to make is that it is too American, Unless the reader 
happens to be well acquainted with the work that has been 
done on the Continent during the last 12 years, he would 
be apt to retain the impression that American practice and 
American constructions must be closely followed to ensure 
success in this class of work, with which British engineers 
are, as a rule, so unfamiliar. That this is not so is suffi- 
ciently obvious to the experienced engineer reading this 
book, which deals almost entirely with American designs and 
arrangements, and, as a matter of fact, very many things 
are far better done, and many plants are far better designed 
and arranged on the Continent than they are in the States, 
where standardisation is carried too far for work of the 
character in question, and where, in most cases, installations 
and schemes are still laid out with more regard to low 
capital expenditure than to true economy and safety of 
working. We certainly think that this treatise would be 
still more. valuable if it covered some of the European work; 
and if it could be made applicable in every respect to 
European as well as American conditions of working. 

In conclusion, we recommend all power-transmission engi- 
neers to make a point of keeping always in mind the follow- 
ing summarised advice which Dr. Bell offers to his readers :— 
* Avoid, when you can, apparatus of peculiar sizes and speeds, 
remember that you are after results, not electrical curios. 
See to it that what is done is done thoroughly ; and for 
general guiding principles keep your voltage up and your 
inductance down, and watch the line.” ; 


‘ARMATURE CORE DISCS POR CONTINUOUS: 


CURRENT MACHINES. 


By FRED. W. DAVIES. 


One of the first things an electrician has to do in designing 
a dynamo or continuous-current motor, is to select or design 
a suitable core disc for the armature. To do this isnot such 
a trivial matter as it might seem, for by the design, of the 
armature core disc the general proportions of the entire 
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machine are largely determined. ~In deciding upon the size 
and type of core disc to be used in a machine ofa new 
design, it is usnal to rely, in the first instance, upon past 
experience ; and then, after making one or. two trial calcu- 
lations, to finally make the modifications which are found to 
be necessary or expedient. It is possible; however, by the 
use of reliable empirical formulz, to avoid much of the work 
involved in these preliminary calculations ; though whatever 
formule are used are subject to slight modifications in 
special cases, as it is impossible to lay down any hard and 
fast rules, which shall be universally applicable. In deciding 
upon the armature core disc, it is necessary to consider the 
question from three points of view :—The electrical, the 
magnetic, and the mechanical. The conditions, seen from 
these three points of view to be desirable, cannot all be com- 
pletely fulfilled, as they conflict with one another. What 
the designer has to do is to allot, as correctly as he can, to 
the various points thei: due importance ; and then to design 
accordingly. The. notes and formule embodied in this 
article are intended for his assistance in doing this. 

As is well known, there are two distinctive types of 
armature core disc—the ring and the drum. Occasionally, 
though not often, these types are somewhat modified. Ring 
armatures are sometimes made of a great length compared 
with their diameter, and are then called “ cylinder” arma- 
tures. Then there are those two abnormal types of the 
drum armature, known as the “shuttle” and “ pole” arma- 
tures, respectively, the use of which, however, is admissible 
only in-very small machines, and is not to be recommended 
even then. Ring and drum armature cores may be sub- 
classified .as plain, toothed, and ironclad respectively, accord- 
ing as to whether the conductors are assembled on the out- 
side of the core, placed in slots in the core, or threaded through 
holes in the core. Plain cores are largely used by many 
manufacturers for small and medium sized machines. Until 
recently they were considered the best for practically all 
purposes ; but there is at the present time a growing con- 
census of opinion amongst electrical engineers in favour of 
toothed cores (of the drum-type) for multipolar machines. 
In the United States, the toothed drum core finds great 
favour, especially for electric railway work. - 

The drum armature, in most. instances, is preferable to 


the ring, for the following reasons :— 


1. There is less idle wire than on a ring armature, and 
therefore it has a lower resistance. Consequently, other 


. things being equal, it keeps cooler. For this reason, too, a 


drum armature machine will have a sliyhily higher efficiency 
than a similar machine with a ring armature, though, in 
practice, this increase in efficiency is entirely negligible. 

2. For a given number of active conductors, its coils 
have a lower self-induction, and therefore better commuta- 
tion is obtainable. 

3. Owing to the greater cross-section of iron that it offers 
to the magnetic flux, a stronger field may be employed than 
with a ring core. 

4. It is better adapted to former-winding. 

5. In a bipolar machine, any want of symmetry in the 
distribution of the magnetic flux through the armature does 
not disturb its electrical balance, as would happen in the 
tase of a ring armature, for the reason that a drum-wound 
coil is acted on by both poles at the same time. 

As an offset against the foregoing advantages, the drum 
amature possesses the disadvantage that coils having « large 
difference of potential between them cross one another in the 
td windings, though this is not of such moment when 
tither a former-winding or a bar-winding is used. For 
pressures of over 500 volts, the ring armature is the more 
tiitable, owing to the greater facilities it offers for the 


insulation of the coils. 


When the type of core has been decided upon, the next 
question to decide is whether it shall be plain, toothed, or 
tonclad. The toothed core possesses several important 
eenleges over the plain core, which are enumerated 

low :— 

1, The length of the air-gap may be considerably reduced, 
and consequently fewer ampere-turns will be required on the 
feld-magnet coils. This applies more especially to multi- 
polar machines; for if the air-gap is reduced to any 
‘ppreciable extent in a bipolar machine it becomes impossible 
obtain sparkless commutation. It is therefore advisable 


to use plain cores for the armatures of bipolar machines, and 
toothed cores for multipolar machines, 

2. It offers better mechanical construction ; both because 
of the positive driving afforded to the conductors, and also 
on account of the actual drag on the conductors being con- 
siderably less. Zhe mechanical drag, in this case, comes 
mainly on the iron core itself. 

3. There is almost an entire absence of eddy currents in 
the conductors, even when solid bars are used, owing to 
their being in a very weak magnetic field. 

The ironclad type of core, which in reality is nothing but 
@ modification of the toothed core, possesses the foregoing 
advantages in common with it; but it should never be used 
for continuous-current machines on account of the high self 


d, virtual external diameter ; d,. virtual internal diameter. 
1.—Pxrain Disc For Rina ARMATURE, 


and mutual induction of coils wound on such a core, which 
prevent good commutation. It is largely used for the 
rotors of alternate and polyphase-current motors, which is 
its true application. Former-wound coils cannot be used on 
an ironclad core; and besides this, the ironclad core presents 
difficulties even in hand-winding that are not encountered 
with either plain or toothed cores. 


d, virtual external diameter; d,, virtual internal diameter. 
Fig. 2.—Tooruzp Disc ron Drum ARMATURE. 


We must now determine the dimensions of the core. The 
primary and fundamental dimensions are the virtual externa! 
diameter, the virtual internal diameter, and the net length. 
It will be well, before proceeding further, to define these 
terms. By the virtual external diameter is meant, in a plain 
armature,‘ the actual outside diameter of the core; in a 
toothed armature, the diameter measured at the bottom of 
the teeth ; and in an ironclad armature, the diameter at the 
bottom of the perforations. By the virtual internal diameter 
is meant, in unventilated drum cores, the actual diameter of 
the hole in the core ; in ring and ventilated drum cores, the 
inside diameter of the effective iron as measured over the 
ventilating aperture, or apertures, as the case may be (figs. 1, 2 
and 3). The net length is, of course, the actual length of tron 


‘in the core. The actual length of the core is usually about 


10 per cent. greater than the ret length, the increase being 
caused by the insulation between the discs (varnish, paper, 
“ insuline,” or other insulating medium). The ratio of the 
internal to the external diameter of the core suitable for any 
given type of machine may be obtained from the formula :— 


d,= («- 3) d. d, = virtual internal diameter, = 
65 for dram armatures and *95 for rings ; and d = virtual 
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external diameter of the core. The ratio of the length of 
the armature to its diameter is a matter that depends largely 
upon the ideas of the individual designer; but it should be 
borne in mind that by employing a core of large diameter, 
and thus kceping the length short, the shaft will be more 
rigid mechanically, whilst, on the other hand—and _ this 
applies especially to drum wound armatures—the greater the 


d, virtual external diameter; d,, virtual internal diameter. 
Fig. 3.—“ Inoncrap” Disc ror Drum ARMATURE. 


length in proportion to the diameter the less idle wire will 
there be on the armature. The following table, which gives 
the maximum net length of core in terms of the virtual 
diameter, which it is advisable to use, will serve as a guide 
in this matter :— 


No.of _ Maximum permissible net | Maximum permissible net 
' magnet | length ior ength for 
poles. | drum armatures. | ring armatures. 
2 2 diameters (virtual), diameter (virtua'), 
4 | 1. diameter ” 5 ” ” 
6 | 6 ” ” 3 ” ” 
2 


The actual dimensions of the core can now be determined. 
This may be done, in the first instance, by means of one of 
the formule given below. After getting the size of the core 
(approximately) by this means, its length can then be altered 
in accordance with what the later calculations show to be 
necessary. 
output in watts 


For dynamos: / (d ~ d,)? = 
a) r.p.m x number of poles x i 
For motors: | (d — d,)? = output in B.H.P. 
r.p.m. xX number of poles x / 
= net length of iron in armature; d = virtual ex- 
ternal diameter of core; d, = virtual internal diameter of 
core; and & is a constant, the values of which are as 
follows 
Drum Ring 
armatures, armatures. 
‘020300 052000 for dynamos. 
000027 000070 for open-type motors. 
000021 000056 for protected-type motors. 
000018 000047 ~—S for enclosed-type motors. 


These formule, which are applicable to machines having 
any number of poles, give a good idea of the size of arma- 


ture core (consistent with good commutation and cool 


running) which is necessary for any machine of a given 
output. 

All drum armature cores for machines, running at usual 
speeds, of outputs of 10 kilowatts in the case of a 
dynamo (or its equivalent output in brake ‘horse-power 
if a motor) and over, should be ventilated, either by 
means of ventilating ducts running parallel to the shaft, 
or else by mounting the core on an internal: spider. 
There are several forms of ventilating ducts. A common 
and good method is that shown in fig. 2. A some- 


-what cheaper plan is to have a number of slots punched 


round the hole in the core disc, the width of each slot being 
the same as the width of the feather key on the armature 
shaft (see fig. 4), Into one of these slots the feather key 


on the shaft fits. For the larger sizes of drum armature, 


the best method of ventilating the core is to mount it ring- 
armature-fashion on an internal spider (fig. 3). 4 
If the armature core is to be of the toothed type, we must 


Approximate number of armature sections 


now consider the design of the teeth—a more important 


matter, by the way, than it is generally considered to ly, 
There are several points that merit attention when decidi 

upon the proportions of the teeth. The first dimension 
that we require is the length of the teeth., In order tp 
allow ample room for the conductors, the slots (or perfora 
tions, if the disc is of the ironclad type) should be abont 
125 (d — d;,) in radial depth.(d being the virtual external 
diameter of the core, and d, the virtual internal diameter, as 
before). This agrees well with good average practice, ard 


A 


8, shaft; k, key, 
Fig. Drum Disc, with OVERHANGING TEETH, 


it is neither necessary nor expedient to make them much 


deeper than this. The number of teeth on the core is usually 
the same as the number of sections in the armature, and 
should be such that the total number of conductors can be 
divided up so as to get an equal number of conductors in 
each section. A rough idea as to the number of sections 
suitable for a given armature may be obtained from the 
curve shown in fig. 5. It remains now to determine the 
relative width of the teeth and the slots. Here it will be 
well to enumerate some of the advantages and disadvantages 
of wide versus narrow teeth. It is assumed, of course, that 
the sides of the slots will be parallel, as shown in figs. 2 
and 4. The wider the teeth and the narrower the slots, the 
greater will be the mechanical strength of the teeth, and the 
Jess the hysteresis and eddy-current losses in them, The 
less, too, will be the mechanical drag on the conductors, 


200 WA 

| 


5 10 15 20 25° 30 3540 
Virtual diameter of armature, in inches 


Fic. 5.—Curve SHowine Number oy ARMATURE 
SECTIONS. 


in which there will also be less eddy-currents. Never- 
theless, the teeth are sometimes made narrow in order 
that the strength of the reversing field may be i- 
creased, thus ensuring good commutation, This is bad 
designing, it being much better to increase the length of 
the air-gap instead, and so avoid the hysteresis loss attendant 
on the use of very narrow teeth. Besides this, when the 
teeth are too narrow, difficulties are introduced in punching 
out the slots ; and when finished, the discs require more care 
in assembling. On the other hand, the width of the slots 
-cannot be reduced indefinitely, or there will not be sufficient 
room for the insulation and conductors. These considera- 
tions, and the criterion of experience, point to a width of 
slot which is about equal to the width -of the tooth at the 
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outer circumference of the core. The width of the slot at 
the circumference of the core should never exceed 1°5 times 
the length of one of the air-gaps; otherwise the eddy- 
currents induced in the magnet poles by the movement of 
the teeth will cause an appreciable loss of power, with 


heating of the pole-pieces. The teeth are sometimes made _ 


to overhang the slots at the circumference (fig. 4), but this 
is not advantageous, as it increases the self-induction of the 
coils, and is a very undesirable feature if former-winding is 
to be used. It isa good plan to have the corners of the 
slots filled in with a small radius at the bottom, as shown in 


Note the radius. 
6.—Devam, or ARMATURE TEETH. 


detail in fig. G. This increases the section of the iron in 
the teeth where it is most needed, and reduces the hysteresis 
and eddy-current Y6sses ; besides imparting mechanical 
strength. Some manufacturers, instead of having the 
slots punched in the core discs before assembling them, 
prefer to assemble them on the spider or shaft first, and then 
mill out the slots afterwards.. This is not to be recom- 
mended, as the teeth cannot. then be relied upon for being 
of uniform thickness, Moreover, this method necessitates 
dismounting the stampings afterwards to take off the burrs 
caused by the milling. 

Most makers seem to be agreed as to the best thickness 
for discs. of a given diameter. The thicknesses of disc 
in generally obtain in modern practice are tabulated 

ow :— 


Virtual diameter'of discs. 


Thickness of discs. 


Up to 30 in. 025 in. 
From 30 in. to 48 in, 03125 in. 
» 48 in. ,, 60 in. 0375 in. 


The magnetic induction isa quantity that varies but 
slightly in the machines by different makers. In a well- 
designed machine, the induction in the armature core will not 
be much less than 60,000, nor much more than 80,000 lines 
per sq. in. The mean average induction in the teeth will 
be somewhere between 100,000 and 130,000 lines per sq. in., 
the heavier inductions being used most in generators for 
electric traction, The induction and permeability of the 
teeth at one-third of the distance up from the roots (see 
lig. 7) may be taken as a close approximation to the mean 


Root of tooth. 


The i'ne b indicates where the cross-sectional ae of the teeth sho 
calculated, in working out the mean average induction and parnienbility in Boe 


= depth of ¢lt), 
7, 


average induction and permeability. If the magnetic’ in- 


ductions are much lower than ‘those given above, the field -’ 


magnet will not be powerful enough relatively to the arma- 
ture, If, on the other hand, the inductions are much 
higher than the maximum values given above, there will be 
undue losses in the core, causing heating and reducing the: 
efficiency of the machine. 

For multipolar machines, the induction in the armature: 
core and teeth should. be slightly lower than in bipolar 
machines ; in fact, it may be taken as a general rule that the 


yreater the number of magnet poles the lower should be the: © 


induction in the armature core, With regard to the 
induction in the air-gap, it is important to remember. 


when dealing with toothed cores, that there is a 
magnetic. fringe at the side of each tooth as shown 
diagrammatically in fig. 8, which makes the effective area of 
the air-gap greater than it would otherwise be. This fringe 
virtually increases the area of the air-gap by an amount 
equal to the product of the length of the polar face 
(measured parallel to the shaft) and the length of the air- 
gap, for each tooth under the pole. This is correct where 
the air-gap is less than the width of the slot at the circum- 
ference of the core ; where it is equal to, or greater than, 


the width of the slot, the area of the air-gap is reckoned as 


Fic. 8.—Dracram SHowina Maanetic Fringina on 


if the armature core were a plain one. The increase in 
the effective area of the air-gap, due to the magnetic fringing 
of the teeth, is generally considerable ; and it should there- 
fore be carefully taken into account. : 
Finally, while it is necessary, in designing the mechanical 
details of the armature core, to make provision for bolting 
up the discs fairly tight in order to ensure a sound mechanical 
job, yet it is not advisable to subject the discs to any more 
pressure than is really essential, as the pressure increases the 
hysteresis loss, If bolts are used for the puspose of clamping 
the discs together, the holes in the discs through which the 
bolts pass should not be near the periphery. Preferably the 
bolts should not pass through holes in the discs at all, but 
through the centre of the discs; otherwise eddy currents 
will be generated in them and cause needless heating—to say 
nothing of the reduced efficiency occasioned by the waste of 
energy. Sometimes, when bolts are passed through holes in 
the discs, they are insulated therefrom, and also insulated 
from the armature end-plates, or spiders, as the case may be. 
By this means, the generation of eddy-currents in the bolts 
is avoided, but it is a troublesome and expensive method of 
construction. In very large sizes, it is well, for the sake of 
convenience—both in punching the discs and. in building 
the armature—to have each disc made up of. several 
sections instead of having it punched out in one piece. 


_ BUSINESS NOTES. 


Colliery Plant.—Messrs. A. Hirst & Son, [.:nited, 
Crescent Works, Dewsbury, have just secured from Messrs. Uuilde 
and Roland, mining engineers, Wakefield, an order for an electric | 
hauling and pumping ok to be installed at the Manor Haigh — 
‘Moor Collieries, Wakefield. The plant will consist of a steam 
engine with 18 in. diameter cylinder, 50-xkw. dynamo, 60-H P. 
motor, and a large hauling gear; also a set of three-throw ram - 
pumps driven direct by motor, and 1,800 yards of heavy cable. The 
tirm, who are busy at present, have just supplied sinking gear, haul- 
ing plants, and motors for pumping purposes. to several other — 
collieries in the Dewsbury and Wakefield districts. 


Westinghouse Works.—A party of influential gentle- 
men from South Australia, including Sir Edwin T, Smith and Mr. . 
Arthur W. Ware, ex-mayor of Adelaide, visited the Westinghouse 
Works, Trafford Park, the other day, and made a tour of the new 
workshops. Before returning home several of the party intend to 
visit America, and propose to study the principal electrical manu- 
tacturing works there. It will be. remembered that quite. recently 
Adelaide embarked:on a very large tramway scheme, the contract 
‘tor the whole of which went to the British Westinghouse Company. 
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Electrical Wares Exported. 


WERK ENDING Ava, 20th, 1901. | Wrex mnpina Ava. 10TH, 1902. 


Adelaide. .. .. . .. Value £88-| Adelaide .. .. Value £154 
x Antofagas' Teleg.mat. .. 50 
Bergen. Submarine cable 8,0€0 | 
Bombay .- ++ 10 | Bangkok os 787 
Buenos Ayres. Teleg. wire .. 875 | BuenosAyres 148 
Cape Town.. 4. 488 | Caloutta .. .. +, 156 
Blec.ttramears .. 2,200 | GapeTown.. .. «- «+ 826 
Christiana. Teleg. wire eo Channel Islands .. 
Colombo... «+ 67% | Copenhagen.. .. 104 
Copenhagen, Teleg.wire .. 2 | Demerara. Teleg. mat... .. 365 
Demerara .. ee Wie Fanning Island. Teleg. cable 850,000 
Durban , Gothenburg. Teleph. cable .. 188 
Fast London +s «+ 49 | Hamburg. Teleg. mat... .. 85 
Flushing .. és Hong Kong .. oe 17 
Guayaquil es os New York .. 18 
Rio de Janeiro. Teleg. mat. .. 2,600 
Madras 64 St. Lucia, Teleg. wire .. oe 44 
Melbourne... ..  «.. 6518 Singapore .. se 217 
Port Elizabeth .. .. ... 66 i 
Rotterdam. Teleg. mat. 20 
Rouen as BA 198 
St. Petersburg. Teleg.mat. .. 200 
Teleph. appar. .. 315 
Shanghai .. 400 
Stockholm, Teleg. wire 
Wellington .. 39 
Total ee £10,569 Total ee £860,794 


Foreign Goods Transhipped. 


| Rio de Janeiro, Teleg. wire Value £158 
| Sydney. Elec.lamps .. .. 170 


Total .. £328 


Portable Testing Set.—A testing set which will 
measure up to 500 amperes at 300 or 500 volts, and weighs less than 
12 lbs., may. well be called “ portable.” The accompanying illus- 
tration, fig. 1, shows such a set, as constructed by Messrs. Everett, 
Edgcumbe & Co. It measures 9 in. x 74 in. x 5 in., including all 
shunts and resistances, and has four ampere ranges and four volt 
ranges, so that equal accuracy is attainable, whether it be a glow 
lamp or a 200-H.P. motor that is being tested. The set consists of 
two sensitive dead-beat moving-coil instruments side by side in 
one case. One is used as a voltmeter, and by means of series 
resistances connected to a number of terminals, can- be used for 
various ranges. The other instrument is used as a millivoltmeter, 
and gives a full deflection for about ‘1 of a volt. The current to be 
measured is sent through one or other of the four shunts, according 
to the range required, and the resulting potential difference at the 


Fia. 1. 


shunt terminals is read on the millivoltmeter, which is so graduated 
as to read direct inamperes. Forall ordinary purposes, the result 
so obtained will be found quite sufficiently accurate, but where 
extreme accuracy is required, a slight correction for temperature 
should be made in the case of the ammeter, and for this purpose a 
thermometer is fitted inside the ammeter case. A further advantage 
of the method is, that the leads carrying the current to be: mea- 
sured need not be brought up to the instrument itself, as it is merely 
necessary to put the shunt in- circuit at any convenient point, and 
to connect its terminals with those of the instrument-by means of 
the flexible connecting leads -which are provided with the set. 
These leads are provided with plugs, so that the connection is 
instantly made. The needles are finely pointed, and mirrors 
are let into the scales, so that very accurate readings can 
be taken. Besides extreme accuracy and portability, -this set. 
possesses a great advantage over all those in which only 
one instrument is employed to read both amperes and volts by 
means of- a commutator, in that both quantities can be read 
simultaneously ; this is an absolute necessity, unless the load is per- 
fectly steady, as is unfortunately seldom the case in practice. 
Owing. to.the coils being wound on copper es moving in a 
strong magnetic field, the movements of the needles are dead-beat, 
so that.they come to rest instantly... The uses to which such a set 
can be put are innumerable, as besides the measurement of current, 
voltage or power, can be measured and _rongh insulation 


tests made. Low resistances, such as armature coils.and the like, 


can be measured with great accuracy by its means, whereas their 
measurement is as a rule a matter of considerable difficulty. The 
set should certainly be found very useful and convenient. It wag 
shown by the makers at the recent Tramways Exhibition with 


Fra. 2, 


various other types of portable instrument, _The accompanying figure 


shows one of the latter—a portable moving-coil voltmeter (fig. 2.) A 
similar instrument is made for cell testing, which hasa scale of } in. 
for .j;th volt, reading’ from 1°5 to 3 volts, and also acts as a pole 
indicator. 


Exhibition.—In response to an invitation sent to us, we 
went the other day to have a look round at the Ironmongery, 
Hardware, and Electrical Trades Exhibition and Market, at the 
Agricultural Hall. We made our way carefully among the stands, 
and in the course of our search occasionally found something of 
electrical interest sandwiched in between beds and baths, pots and 
pans, wash-ups and wine-bins. 


The Simplex Steel Conduit Company were there with their ‘elec: | 


tric conduits, and the Conduit and Insulation Company had one of 
the neatest shows in the place. The Dowsing Company’s familiar 
electric radiators, the Portable Electric Light Company’s lamps and 
“ Euston ” radiators, Messrs. Kaye’s oil cans, and Messrs. Keith and 
Blackman’s electric ventilating fans were in evidence. Brass steam 
fittings were exhibited by Messrs. Hunt & Mitton, india-rubber 
pipes and mats by Messrs. Sheath Bros., tools by Mr. Evans, of 
Sheffield, and the Union Electric Company had*their excellent 
stand of dynamos, motors, Flame arc lamps, and so on, which will 
be remembered by those who visited the recent Tramways 
Exhibition. The exhibit includes several of their new V type 
motors, a variable periodicity motor- generator, and an anti- 
vibrator frame carrying a 10-H.P. motor, anda large dynamo for 
converting 180 H.P. Messrs. Falk, Stadelmann had a big 
exhibit, but it consisted mainly of gas and oil fittings. We 
learnt from the representative in charge that this firm’s new 
electrical branch and showroom in Farringdon Road is now com- 
pleted. Messrs. Matthias Spencer & Sons, of Albion Steel Works, 
Sheffield, had a collection of their steel manufactures, especially 
their new “Evolo” air-hardened steel for heavy turning and 
planing, a metal which will stand a white heat without burning. 
Silver steel files are made a special feature of by this firm, and we 
understand that in this line the British manufacturer can stand his 
ground without the least fear of the competition of the foreigner. 
Magnet steel for telephone instruments, meters, &c., are also amongst 
Messrs. Spencer’s manufactures. Messrs. W. F. Dennis & Co. 
exhibited their wires, chains and fittings; Mr. H. W. Loosemore 
showed some electric fittings; and the Renewable Electric Lamp 
Company had their processeson view. ‘‘ Eucalyne ” polish was to 
be seen at the stand of the American Wringer Company, of 56, 
Southwark Street, S.E. It is an‘excellent polish for the woodwork 
of telegraph and other scientific instruments. Mr. James Dickson 
showed his dynamo brushes and many other things. Only two 


other exhibits call for mention here. The Consolidated Telephone 


Construction and Manufacturing Company had a full assortment of 
their various telephone apparatus, electric testing instruments, 


‘switchboards, and circuit-breakers, all of which are quite well 


known to our readers. There wasalso a capital showing of telephone 
apparatus by Messrs. L. M. Ericsson .& Co., Limited, to some of 
whose manufactures reference is made in another column. Electric 
light fittings were conspicuous by their absence from this 
«Blectrical ” Exhibition. The ironmonger and hardwareman do 
not appear to have a very real connection with the electric lighting 
business judging from this collection of materials. The Exhibition 
closes to-day (Friday). 


Imports of Foreign Electrical Goods,—The returns 
now available show that the imports of foreign electrical goods and 
apparatus into this country reached a total last. month of £51,868, 
as compared with £71,709 in June last and £42,107 in July, 1901. 
So far asthe year has gone, there has been a noticeable reduction 
in these imports, the total for the seven months ending with July 
being only £407,279, as contrasted with £595,073 in the first seven 
months of last year. . } ; 
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The Omnigraph.—The difficulty of learning the Morse 
sounder, which ordinarily necessitates the co-operation of a capable 
operator to send the signals, appears to have been practically 
abolished by the introduction of an instrument for sending letter- 
signals and messages for any length of time, in infinite variety, and 
with perfect uniformity. This instrument, for which the Stewart 
Electrical Syndicate, of 57, New ccm a Street, W.C., are sole 
agents in this country, consists essentially of a metal disc, the edge 


Travelling Electric Lamps.—An ingenious device 
has been brought out by. Messrs. Thomas Laurie & Co., of Falkirk, 
to facilitate the use of portable electric lamps while obviating the 
drawbacks attending the trailing of long flexible cords over the 
floor. Briefly, the cord is suspended in loops from small bobbins, 
which slide along a stretched nickel-plated steel wire. The system 
is! clearly shown by the accompanying illustrations. Further, to 
retain the advantages of the lamps for use under benches, &c., a 


Tue OMNIGRAPH. 


of which is serrated, ‘and, when slowly rotated, causes a contact 
maker resting against it to close and open the circuit of a simple form 
of sounder. The disc can be turned by hand at any desired speed, 
and the serrations are arranged so as to form the letters of the 
alphabet. The apparatus includes a sending key, by means of which 
the signals can be repeated by hand. A more complex form of the 
instrument carries 15 message discs, operated by simple mechanism, 
which brings them successively into action without a pause; the 
discs can be interchanged and otherwise relatively moved, so that 
an infinite numberof unanticipated messages can be got. This 
apparatus is arranged for driving either by hand or by a motor. 
The transmitter can also be bad separately, without the sounder 
and key, if desired. Undoubtedly the device will fill a long-felt 
want in schools of telegraphy. 


Electric Launches.—The Ray Mead electric launch 
which, as we mentioned last week, has been presented tothe Prince 
of Wales by Sir Whittaker Ellis, was designed, built and equipped 
by Mr. Kerbey Bowen, of Island Works, Twickenham-on-Thames. 
She is 60 ft. long by 10 ft. beam built of mahogany, with teak 
saloons ; the main saloon is 17 ft.long, and the pantry and waiters’ 
quarters (which are directly behind this) are 10 ft. long, which, with 
the overhang at each end of the saloon, gives a top deck length of 
over 30 ft. .She is the largest electric launch now on the Thames, 
and is fitted with 80 specially-constructed accumulators, with a 
capacity of 400-ampere hours at 60 amperes discharge ; the motor is 
wound for 80 amperes at 160 volts, and runs the launch at 60 
amperes and 160 volts, ata speed of 9 miles per hour, The whole.of the 


electrical equipment is under the floor, leaving the entire length of | 


floor deck free from any obstruction to mgers’ movements. 
The launch is steered and controlled from the forward end of the 
saloon deck, the controller-being Kerbey Bowen’s special type, 
giving two movements ahead and two astern. At half speed the 
cells are in parallels of 40 cells, and at full speed are all in series. 
We understand that the first Ray Mead electric launch was built by 
Mr. Bowensome 14 years ago, and is still running well. She is 56 ft. 
long by 10 ft. 6 in. beam, and has been in constant service during 
that period. She was engaged for several seasons by Sir J. 
Whittaker Ellis, previous to his plaeing the order for the above 
new launch, which is now used by the Prince of Wales. Mr. Bowen 
has supplied electric launches to the Czar of Russia, the King of 
Portugal, and to Herr Krupp for the German Emperor; also for 
Italy, Siam, and other places abroad, while about 100 launches have 
gsc built by him for Thames use and for coasting and other service 
athome. 


Books Received, —“ Universal Directory of Railway 
Officials, 1902.” London: The Directory Publishing Company, 
Limited. 103. : 

“ Technical Education Return. (Application of Funds by Local 
Authorities)” London: Eyre & Spottiswoode, 1902. 1s. 1d. 


Exvectric Lamps. 


“stretching ‘pendant” has been devised; by coiling the flexible 
round a stout rubber core, the pendant is made capable of extension 
to more than double its normal length. One of the figures shows also 
the patent adjustable hook in use, permitting of the suspension of the 
lamp at any desired height, with instantaneous adjustment. The 
sole agents for these devices are Messrs. R. Woods «& Co., of 
Sanctuary House, Tothill Street, Westminster, who also represent 


the Keighley Electrical Engineering Company for motors, dynamos, 


&c., as their sole agents in the South: of: England, and act in the 
same capacity (exclusive of London) for the Liverpool Electric 
Cable Company, Limited. 


Bankruptcy Proceedings.—A receiving order has been 


granted on the petition of a creditor against J. F. Worthington and 


G. Nuttall (J. Worthington & Co.) electrical engineers, Foundry 
Works, Hanley. 

Notice of intended dividend is given by G. H. Bentley, electrical 
engineer, Earlstown. August 30th is the latest day for proofs to 
be received by C.J. Dibb, official receiver, Byron St., Manchester. 

Mr. Anderson, electrical engineer, of Tonbridge, appeared for 
his public examination at Tunbridge Wells Bankruptcy Court on 
Friday. Debtor stated that he had fora partner a Mr. Perkins, 
and debtor received a salary for managing the’ electric business. 
The original idea'was to work the business by means of a syndicate. 
The examination was closed. 


Dissolutions and _ Liquidations.— The Electric 
Lighting Boards (British Manufacturing Company), Limited, has 
unanimously decided to go into voluntary liquidation, and a re-' 
construction scheme is now on foot in which both the creditors and 
the shareholders in this concern will be protected. The original 
Electric Lighting Boards Syndicate, who were the debenture 
holders of the British Company, have appointed a receiver to 
protect the assets and carry on the business in Great Britain for the 
present. ‘The position of the British Company in no way affects the 
foreign concerns dealitig in the same system. There is a reference 
to this matter in our ‘‘ Notes ” to-day. 

Mr. L. N. Burt has retired from the firm of Messrs. Prestwich and 
Bart, electrical engineers, of Kingston-upon-Thames, and the 
business will be continued alone by his partner, Mr. E. E. 
Pte Sou h Shields Electrical Engineering Co Limited, is 

he Sout e i i mpany, Limited, 
winding-up voluntarily with Mr. M. Stainton, of 18, Grainger Street 
West, Newcastle, as liquidator. : 

Creditors of the Davy Electrical Construction Company must send 
details of debts, &c, to Mr. G. Frampton, 37, Casselden Road, 
Harlesden, N.W., the liquidator, by September 26th. oe 

The Southern Electrical Installation and Wiring Co. is winding- 
up voluntarily with Mr. W. J. Larcombe, of Hastings, as liquidator. 

Mr. J. G. Irving and J, 8. Plumtree (Irving & Plumtree, -elee- 
trical engineers, 12, Canal Street, Nottingham) have dissolved 
partnership. Mr. Irving attends to debts, 
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A New Enclosed Arc Lamp.—There is undoubtedly a 


large field fora lamp to operate singly on 200 to 250-volt circuits, 


giving a quality of light equal to that obtained with a series lamp. 
A lamp operating singly within these limits of voltage with a 
small current and an arc of about 150 volts has been used to, some 


extent, and has proved very satisfactory for certain classes of work ;. 


but the combination of small current and long arc gives a purple 
tinge:to the light, which is sometimes considered objectionable. 
The British Thomson-Houston -Company, Limited, of Rugby, have 
brought out an enclosed arc lamp for single operation on high 
voltage - direct -current: circuits, which is claimed to be quite as 
efficient as the long-arc lamp, and to give a perfectly white light equal 
in quality to that from a standard 5-ampere 80-volt arc. To obtain 
these advantages itis necessary to divide the voltage equally 
between two arcs, and this is done in the B.T.H. ‘‘ Twin-Carbon ” 
lamp. The standard lamp takes 2? amperes, and'the two arcs are 


Regulating 
[Resistance 


Adjusting 


Dash pots 


4? 


Carbon holders 


Clutthes 


in series, with 80 volts at each arc. The controlling mechanism is 
very simple, consisting of a steadying resistance and a pair of 
magnets connected in series with the two arcs across the 200 to. 
250-volt line. A single armature operates the clutches for both 
carbons, so that both feed together, and it is impossible for one arc 
to rob the other to an appreciable extent. The carbons are placed 
very close together, so that to the observer the effect is the same_as 
if the light emanated from asinglearc. Eleven millimetre carbons 
are used, and with 12-in. upper and 5-in. lower, the lamp will 
burn 130:to 150 hours with one trimming. The greatest attention 
has been paid to the mechanical construction of the twin-carbon 
lamp. It has been designed along the same lines as the other 
B,.T.H. enclosed arc lamps, and is really only a new combination of 


parts of a standard mechanical design.. All lamps are weather- . 


proof and have solid copper casings. No sliding contacts or springs 
are used, and all parts of the mechanism are readily accessible for 
inspection or repair. The twin-carbon lamp is considered to offer 
special advantages in cases where the, consumers’ supply is being 
changed from 100—200 volts alternating to 200—250- volts direct. 
Alternating lamps operating in\ multiple. can, be replaced. by twin- 
sin ky lamps without changing the wiring or the arrangement of the 
amps. 


Railway Directory.—TZhe Universal Directory of Rail- 
way Oficiats for: 1902 has been’ issued (Directory Publishing Com- 


pany, Limited, 3, Ludgate Circus Buildings, B.C. 102.). It now — 


includes practically all of the tramways worked by electricity in 
the United Kingdom, and the ‘officials connected therewith. . It is 
a most serviceable book for all who wish to have at hand the names 
and officials of all the great railway systems of the world. 


Schuckert Rock Drills.--On Friday, the 25th ult., . 
official tests were made at the Diisseldorf Exhibition on dif- 
ferent. rock-boring machines, and the Schuckert combined electric 
and compressed air percussion drill was found to show better results 
than thoge of any_other of the competing firms.  ~ 


Catalogues and Lists.—Messrs. WatLacu Bros., of 
57, Gracechurch Street, E.C., have just published the “‘K” section 
of their catalogue in which pricesand details are given of a number 
of enginering novelties, such as tool-grinding and sharpening 
machines, small drilling machines, whitewashing machines, &c. 

The Lanmeyer Exectrican Co., Limrrmp, have issued a well- 
illustrated pamphlet containing a description of their continuous- 
current dynamos for direct coupling. The pictures show a 1,000-xw. 
set erected at Gersthofen for electro-chemical work, some 800- 
H.P. steam dynamos erected in Kassel, and others of smaller sizes at 
Velten, Rombach, Gotha, &c. 

The Son Exzctricat Co., Liwtrep, has brought out a list of 
electric fans for the 1902 season. 

The Co., of Wiggin Street, 
Birmingham, have placed before us a catalogue of their metallic 
steel conduit and accessories for electric wiring purposes. The list 


British Taomson-Hovuston New Enciosep Arc Lamp, 


abounds in illustrations, and gives prices of the different-details in 
table form. The list will, no.doubt, be serviceable to most‘electric 
lighting contractors and dealers. 
Messrs. Marryat & Pace, of Hatton Garden, send us a revised 
list of their ‘‘M.P.” ironclad. switches, fuses and circuit breakers. 
The Cowsurn Sarety VatvE Co., of Ambrose Street, West 
Gorton, Manchester, have issued some new circulars detailing their 
dead-weight safety valves, injectors, water lifters, ejectors, &c. 
Messrs. Brantanp, Perxin & Co., of Leeds, are sending out 
lists of a small automatic, machine for sawing cold iron and steel. 
The “Execrricat Company, Lrirep, is circulating a list of 
reduced prices for Nerast lamps. 
An August list of stock motors and generators has been sent ont 
by Mzssrs. Roycn, Liurrep, of Manchester. 


The B.T.H. Company’s latest lists are:—No. 180, slow and moderate . 
speed motors of type CE;:No. 131, motor-driven air compressors; - 
No. 132, GE 58 traction motor. All are, as usual, admirably . 


arranged, well illustrated and excellently printed. 
Japan.—Two-thirds of the electric light plant, value 


£6,938, and all the submarine telegraph cables, value £5,102, . 


imported into the ports of Shimonoseki and Moji (Japan) during 
the year 1901, Consul Playfair reports, were supplied by Germany. 
The machinery for loading and unloading ships or railway wagons 
at the quay of the Imperial Japanese Government Iron and Steel 
Works, Wakamatsu Harbour, consists of two 14-ton electric movable 
portable cranes, one 25-ton fixed quay crane, driven by electricity, 
and one 10-ton shear-leg, hand worked. The ground occupied by 
the steel works is‘about 248 acres. The various buildings are all 
lighted, both outside and inside, by electric light, about 120 arc and 
1,000 incandescent lamps being used. Steam, electric, and hydraulic 


power are used in the works; all the machinery, with the exception . 


of the electric cranes,. which were made in America, it is stated, 
was imported from Germany. ; 
ee (Continued on page 311.) 
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THE WOLVERHAMPTON EXHIBITION. 
7 (Continued from page 271.) 
Ar the back of their main board Messrs. FERRANTI exhibit 
two three-phase extra high-pressure panels, comprising three- 
phase bus-bars, ammeters, oil-break switches, oil-break fuses 
and cable receivers, each of these being suitable for a maxi- 
mum capacity of 600 KW. ’ 
. The three-core cable is brought in at the bottom of the 
through a special receiver, which separates the 
conductors from one another, and serves the purpose of 


sealing the end of the cable. Lach lead is fastened toa. 


terminal, which is connected to the several fuses, switches 
and ammeters in the panels, 


THREE-PHASE SWITCHBOARD. 


At the top of the board the high-pressure bus-bars are 
arranged, and for isolating purposes a special expansion plug 
is provided, which makes the connection between the fitting, 
corresponding to the panel below, and the bus-bars ; this 
plug can be withdrawn by an insulated handle without fear 
of shock. 

The handles of the switches, which are of the. oil-break 
pattern, are coupled together, so that the circuits of all three 
phases may be closed simultaneously. A  locking-off panel 
is fitted, which entirely prevents the possibility of closing 
the switch whilst the panel is in position. 

Surmounting the board are voltmeters and synchronisers, 
each of these instruments being prowae by oil-break 
fuses of the small pattern. steely 

The entire board is 
difficult. matter for the most careless attendant to receive a 


shock, should he stumble against the frame work. To still 
further safeguard the interests of those operating the board, 


i, 
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| 


| 

Ferrantt O1-Break Switcx. 

glass plates are fitted to the switch panels. The panels on 

view merely represent a small section of this type of board, 

which Messrs. Ferranti have installed in many of the most 

important three-phase high-pressure stations in this and 
other countries. 

Close by is an example of the Ferranti multiple oil-break 


switch. This switch, as shown in the above illustra- 
tion, is made suitable for alternating current pressures 


Gmanzp SHor Moror. 


between 7,000 and 15,000 volta, the one -illustrated having 
@ maximum capacity of 1,000 kw. The switch odtiipriées 
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a porcelain box containing the auxiliary contacts’ c, ‘and 
projecting from'each end are the handle a and main con- 


550 Kw.'Stzam Dynamo. 


tacts B respectively. The 
latter couple together two 
contacts arranged at the 
top and -bottom of the 
switch slate, these contacts 
being of a massivecharacter, 
and capable of carrying 
continuously the main cur- 
rent of the switch. The 
auxiliary contacts within 
the box are arranged on an 
ambroin barrel-ig such a 
manner as to Co) the 
circuit through’ a number 
of clip contacts fixed to 
the sides of the porcelain. 
On opening the circuit these 
blades leave the small con- 
tacts and provide 14 breaks 
in series with one another. 
The moving contacts form 
no part of the circuit 
when. the switch is open, 
and merely act as bridging 
pieces when under current. 
The operation of the switch 
isasfollows:— 

If the switch is in the 
“on” position, the handle a 


_is -thoved by means of a 
lever (not, shown), which camses 


to come clear of the 


the main contacts B 
clips. The auxiliary contacts still 


remain in porition, and “current passes round them alone, 
On moving the lever to the full “off” position, a spring, 


which has been put in tension during 
the operation, expends its energy in quickly 
throwing the auxiliary blades from their- 
contacts on the uplifting of a catch. The 
final break of the auxiliary blades takes. 
place under oil, with which the entire box 
is filled. The switch is fitted with a 
synchronising contact, which is brought. 
into action by moving the lever to a 
mid position, half way between “on’ 


-and “off.” 


_The complete switch is provided with 
runners, which enable it to be slipped in 
and out of its panel, should necessit 


arise, the replacement of one switch by 


another taking but a few minutes, ‘ 

Switches of this type are in daily 
operation on switchboards of Messrs, 
Ferranti’s make in the generating and 
sub-stations of the Midland Electric Power 
Corporation, whilst large orders are in hand 
for a number of power schemes generating 
two and three-phase currents, 

Other of Messrs, Ferranti’s exhibits are 
transformers, rheostats, fuses, meters, &c., 
and the connecting and piston rod of one 
of their engines for the L.C.C. tramway 
power station, 

Messrs. D, BRUCE PEEBLES & Co. have 
a large exhibit of direct-current and three- 
phase electrical plant, of which the principal 
feature is their direct-coupled set, consist- 
ing of a 550-Kw. traction and lighting 
generator, alternatively wound so that it can 
run either as a shunt machine for lighting, 
at 460 to 500 volts, or as a compound- 
wound machine for traction, at a pressure 
of 500 to 550 volts. The generator is run- 
ning on the Exhibition load daily, and is 
quite sparkless at all loads from no load to 
25 per cent. over full load, with fixed brush 
position, the poles being fitted with the 
P.P.P. patent tips for this purpose. 

The dynamo is direct-coupled through 
Messrs. D. Bruce Peebles’ standard spider 
traction coupling to one of Messrs. Willans 


Tanee-Puase 100 Kw. ALTERNATOR AND EXCITER. 


al 


and Robinson’s 8 T  triple-expansion engines, running 
at 270 revolutions per minute. A good view of the set 18 
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shown in the foregoing illustration. The engine is that all points of the armature at the same potential are?in 
designed to give 835 1.H.P. with 180 lbs. steam pressure,  dire¢t metallic connection, thus distributing the load evenly 
whether condensing or not; the cranks are at 120°, and all is 98: 

the brasses are in constant thrust. The cylinders are 13°38, 2: — ee 


20°47, and 32°28 in. in diameter, with a stroke of 13°39 in. over the wholearmature. The contact surface of each brush 
The mechanical efficiency of the engine is 87 per cent, at full is about 3 sq. in., giving a total surface at each brush 
load. The brush gear of the dynamo consists of the firm’s spindle of over 18 sq. in. F 2 ne 


Browert, ro Dick, Kerr 330:Kw. Dynamo. 


reactive type of carbon brushes, six of .which are mounted The temperature rise of any part of the machine, after'six 
on each of the’ eight brush spindles, the dynamo being’ an _ hours’ run _at- full-load; is. guaranteed :not to exceed 65° F.; 
eight-pole machine. Sets and the full load efficiency of: the dynamo is :93°5. per cent. 

The armature is provided with equalising connections,so The combined efficiency of the engine and dynamo is 


. 
ar 
ring, 
ving, 
lickly 
ught. — ‘ 
to = \ 


THE ELECTRICAL REVIEW. No.1,201, Avaver 22, 1909, 


818 per cent., and ‘the steam’ consumption per ‘KW.-hour, 
condensing, is .24:5:lbs., or with 100° F. Ibs. 

A number of interesting machines are shown at the firm’s 
stand:;‘one'of these‘isa P.P.P. standard 150-H'P, continuous 


ARRANGEMENT OF PEEBLES MorToR-GENERATOR. 


current motor, of the multipolar three-bearing type, with belt 
pulley. Another is a very interesting type of 100-B.H.P. 
geared direct-current motor, of which ‘this firm has made a 


“speciality. The motor runs at 600 revolutions per minute, 


and is geared down to 90 on the second motion shaft. 


design of this type, 
the centres being 


as low as possible 
and the bearings 
and bedplate 
massive construe- 
tion, as shown in 
one of our illus- |, 
trations on’ p.- 307. 
A 100-Kw, three- 
phase generator, 
wound for ‘a’ pres- 
sure of 240 ‘volts 
and 50 cycles per 
second, ‘and irun- 


ning at~a'speed of 
600 revolutions 


with big ends of the marine type. The crank pins'are 7 j in, 
diameter x 10 in. long, and the main, hearings are i in. in 


diameter, from 8 to 13 in. Jong. ' 


The frame, or crank chamber, is, provided with doors. to 
facilitate access to the working parts, and a water jacket is 
cast on the top of the frame, which prevents the transmis- 
sion of heat from the cylinders to the crank chamber. 

The steam distribution is effected by means of piston 
valves, and the speed is controlled by a shaft governor act- 
ing on a throttle valve. Oil is supplied to the bearings 
under pressure by means of a valveless pump. 

As may be seen in the illustration on the previous page, 
the set is run without nuts on the foundation bolts, to 
show the steadiness and freedom from vibration of the 
engine, which is exceedingly well balanced. 

The dynamo is of Messrs. Dick, Kerr & Co.’s standard 
type, generating 600 amperes at 550 volts, and is regularly 
run on the Exhibition circuits. It is capable of carrying an 
overload of 50 per cent. without injury, and 25 per. cent, 
for half an hour without sparking, with fixed brushes, 
between no load and 25 per cent. overload ; the temperature 
rise of any part after 12 hours’ run at full load is guaranteed 


ToppINGTON Mansion House. 


per minute,'is' shown in another view. This machine, in 
common \with the rest of the three-phase plant, is of 
Messrs. Peebles & Co.'s latest design, under license from 
the Ganz Company, and embodies the most recent 


improvements. 

The central portion of the» exhibit 
consists of one of the firm’s standard 
sub-station sets, consisting of a. 3,000- 
volt 350-B.H.P. three-phase motor run- 
ning at 415 revolutions per' minute and 
42 cycles, to be direct-coupled to a 
standard P.P.P. 250 kw. traction 
generator, the whole’ mounted on a rigid 
bedplate. This combination is shown in 
the diagram above; unfortunately, the 
set was incomplete at the time of our 
visit. 

Amongst the minor exhibits is a 
3,000-volt 20-B.H.P. three-phase motor, 
direct-coupled to a three-throw ram pump 
of Barclay & Co.’s manufacture; ex- 
amples of the firm’s standard types of 
reduction gear for direct current and 
three-phase motors, which we illustrate 
on p. 309; a standard battery booster, 
electric winches, &e. 

Messrs. BRowETT, LINDLEY & Co., LTp., 
are showing one of their vertical three- 
crank triple-expansion engines, of the 
enclosed self-lubricating type, driving a 
Dick, Kerr dynamo of 330-Kw. output 
at = revolutions per minute, with 
180 Ibs. steam pressure, non-condensing. 
The cylinders are 13}, 19} and 28 in. 
in diameter, with a stroke of 10 in., 
and are bolted to distance pieces which carry 


steel; 3} in. in diameter, and the 


the bored 


guides for the croas-head slippers. The piston ps are of 
connecting 


rods are fitted 


not to exceed 75° 
F. above that of 
the surrounding 
air. The magnet 
frame is of cast-iron 
of..high perme- 
ability, with lami- 


‘nated steél pole- 


pieces cast ' into 


the ‘yoke; the 


armature core is 


also of laminated 
steel, with ample 


ventilating ducts, 
The winding is of 
copper ribbon, 
wound on formers, 
without joints ex- 
cept at the, com- 
mutator. In these, 


as-in all other respects, the machine is precisely in 
accordance with the standard practice: of Messrs. Dick, 
Kerr & Co,, Ltd,, and fully. maintains their high mn 
for excellence of design and workmanship. 


(To be continued.) 


Room at Maxton. 


Carsha}ton.—The . B.E.T.. Co. is ‘to submit ‘the 
U.D.C. a seheme for joining of the already 
sanctioned through the district. 
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ELECTRIC LIGHTING. AT TODDINGTON | 


MANSION. 


A LARGE private lighting plant has just been installed 


at the Mansion, Toddington, Gloucestershire, the residence 
of Hugh Andrews, Esq. . Mr. Andrews was one. of: the 
first to adopt. electric lighting in his country house, 


so fitted up with a steam plant, long before oil engines 
came to 
electricity. : 

The plant at Toddington consists of a 25 H.P. (nominal) 


. Swarland Hall, in Northumberland, his late residence, being © 


be adopted as a motive power for generating 


multitubular boiler, with, extra large firebox for burning » 


wood if necessary, and exhaust feed-water heater in separate 
house ; a. Marshall engine, with cylinder 13 in. in. diameter 


x 30 in, stroke, and a Parker dynamo, having an. output . 


of 140 amperes at 290 volts. The battery consists of 110 
D.P. cells in glass boxes, of a new type, and has a capacity of 
no less than 960 ampere-hours, The switchboard is so arranged 
that the lamps may be run either direct from the dynamo, 
or from the accumulators, and an Aron meter is in circuit 


which registers both the charge and discharge. The current © 


is conducted to the mansion:through two Callender cables, 


laid on the solid system, to a main distributing board on the . 


ground floor, another distributing board controlling -the 


lights on the upper floors. The installation is divided into — 


a number of small circuits of about 3 amperes each, 
controlled by two “ bridge” fuses, so that in the event of a 


fuse blowing only a small portion of the lighting is affected. ° 


All the boards are fitted with positive and negative switches 
and fuses, 


~The total number of lamps at present installed amounts _ 


to about 800 glow lamps, and: two. 7-ampere Jandus.arc 
lamps; the former are mostly of 16.and 32 c.r., though 


they vary from 100 to 8 ©.P.,’ It, is intended to light the . 


large estate offices and the parish church later.on.: 


The Mansion contains a most -valuable collection of - 


stained glass windows in the cloisters, which are illuminated 
by the Jandus arc lamps on dark evenings. 

The work has been carried out by Messrs, Drake and 
Gorham, to the specifications of Mr. T. Campbell Futers, 


engineer, Broomhill Colliery, Northumberland. 


BUSINESS NOTES. 


“(Continued from page 306. 


Ericsson's 


elephones,—The 1902 edition of the illus- 


trated catalogue issued by Messrs. L.'M. Ericsson & Co., Limited; of - 
Temple Chambers, E.C., isa very’ good ‘production, and it will no ° 


doubt find its way on to the desk of everyone in this country who 


is interested in the telephone business.:- It-claims to be the largest 
and most complete catalogue of 'telephones' and accéssories in 


existence, The increase in the compatiy’s basiness has rendered it 


impossible to hold sufficiently large‘stocks in London to deal-with © 
it, therefore two acres of freehold “building land have ‘been a¢quired 
at Broad Lane, Tottenham, on’ which’a factory will be etécted and - 
equipped on’ the. most modern: and -improved ‘lines: One special 
line of manufacture to be carried ‘on there’ will be “ municipal” ° 


wall and table sets,.and these -will be entirely of British’ make. 


We cannot pretend to cover at all’adequately the great variety of 
apparatus detailed in the’ 235 pages of this book. On’page 61 we © 


notice a combined telephone and telegraph instrument, such as have 


been specially constructed for cavalry scouts: in South Africa. is 


very small and light, and: most suitable for’ military ‘pu 
which it has acquitted: itself very- efficiently: 


rposes,‘in 
It ‘is fitted’ with a- 


telescopic hand microphone with cord, buzzer, a condenser for the ° 
line, and a.dry battery of two-cells.. Another interesting instriment 
is the War Office pattern portable telephone for terminal stations. © 
It is especially recommended. for plices» where only temporary 
telephone. station “is: required. It is. fitted with a hand ‘micro- - 
telephone, waterproof cord, two dry cells, génerator, ‘bell, lightning ° 


protector, and terminals for line.and earth. 


It-is largely used in - 


the British Army, and.is enclosed'in a polished. oak case.. One other 
Special line of instrument is one with special protections against high- 


tension currents. The instrument is usea in Sweden and other 
countries where the telephone wires are run on the same poles as 
lines carrying high-tension currents. It has to be fixed very high 
up on the wall, and its receiver and transmitter are fitted at the 
end with long india-ribber tubes, so that users are thoroughly pro- 


tected against dangerous high-tension shocks. The automatic switch © 


of the instrument is worked by a pulley fixed to a cord, and in the 
tnging position the pulley is secured on a hook. All of these 


. many of the larger Southern meetings. 


‘ing of the T.C. on August 13th, the electrical engineer 


devices and many more are shown at the firm’s exhibit at the 


Agricultural Hall Ironmongers’ Exhibition, which closes to-day. So 
far as the rest of the contents of the catalogue are concerned, we 
must content ourselves by quoting the different sections into which 
they are divided :—A, telephone instruments ; B, extension switches 
and small wall switches; C, portable telephones; D, intercommuni- 
cation telephone instruments; E, automatic call-boxes ; F, bells; 
G, hand micro-telephones, transmitters, receivers, . generators, 
batteries and battery boxes, translators and switches; H, switch- 
boards; K, multiple switchboards and accessories; L, lightning 
arresters; M, testing instruments; N, telegraph instruments. and 
accessories ; O, fire-alarm apparatus; P, watchmen’s tell-tales; Q, 


cords, cables and spare parts; K, diagrams of connections. - The . 


general set-out of the catalogue is to be commended. There is 
ample space allowed for each item. 


New Magazines,—Last. month the publication was com-. 
menced in London of a new engineering monthly (1s.), with the | 


title of Page’s Magazine. The editor is Mr. Davidge Page, and the 
publishing offices are at Clun House, Surrey Street, W.C. After an 
examination of the first number (July), we have come to the 
conclusion that it compares very favourably with the various other 
monthly magazines of its kind. The ground it proposes to cover is 
“ engineering, shipbuilding, iron and steel, electricity, and mining 
industries.” The editor’s monthly résumé forms interesting reading, 
and makes a useful collection of the more im matters of 
current interest in all departments calling for comment. The 
articles include an account of the “Glasgow Electric Tramways ” 
written by Mr. Benjamin Taylor and well illustrated; Naval Notes 
and Locomotive Engineering Notes will be two of the regular 
sections in each issue; Mr. Claude W. Hill has an article on 
“Prime Cost”; and there isa general and introductory contribution 
by Mr. D. N: Dunlop on “ Business System and Organisation.” If 
the publishers‘ maintain the standard they have set for themselves 
by this first issue, the readers of Page’s Magazine will have good 
value for money. - 
‘No. 1 of the Midland Engineer is before us. It is a monthly 
magazine for everybody, “ mechanical, electrical, civil, mining, 
locomotive and sanitary engineers, machinists and founders.” It is 


a 3d. publication, and its object is more particularly to cater forthe . 


wants of engineers in the Midland Counties. It is a “ Midland 
paper on Midland matters, written by Midland men.” 


-G:E.C, Annual Sports,—The sixth annual sports of the 
employés at the Peel‘ Works ofthe General Electric Company 
1900), Limited, were held at Belle Vue Gardens, Manchester, on 
turday last-before’ an attendance of over 5,000 spectators, and 
were in every way a marked success. The number of entries was 
over 300, and the competition in all the events was very keen. The 
programme shows that there were 18 events, and the finishes of all 
the races were distinctly good, thus showing how well the Handi- 
capping Committee had done their work. The principal event was 
the 220 yds. Flat Handicap, which carries with it the Eckstein Cup, 
a cup presented by Mr. Eckstein, the managing director of the com- 
pany, and the final of this event was a splendid race, which ended 


in favour of J. A. Davis, but so keen was the finish that about a © 


yard would have covered the first four runners. The Tug of War 
was another event which calls for remark, as all the teams entered 


were very evenly matched, and after a — struggle, victory © 
e 


rested with J. Currie’s (tool shop) team. Departmental Team 
Race was something new in the North, although it is common at 


No. 4 Team (electric light department). The band which rendered 
music during the sports was the Irwell St. Prize Band. At the con- 
clusion of the: sports, Mrs. Eckstein presented the prizes to the 
successful competitors, after which Mr. A. Brooker, the works 
manager at Peel Works, proposed a hearty vote of thanks, which 
was‘carried in true English fashion, to which Mr. Eckstein briefly 
replied on behalf of his wife. 


r ‘ 
4 


ELECTRIC LIGHT AND POWER NOTES. 


This ended ina victory for 


Aerefair.—The P.C. is negotiating with the Haslingden 


Electric’ Light and Power Company for the supply of energy for 
public and private.lighting. 
‘Ashton-under-Lyne.—The local Plumbers’ Association 


has protested to the T.C. against the Electricity Committee allowing 
its. own -electricians t> make plumbed joints in the cables they 
are laying, on the ground that it is plumbers’ work. At the oe 


it was essential'that jointers should plumb their own joints, and 


that no ’jointers were employed who could not wipe joints as 


well as.make them. It was also stated that inquiries showed 


The Council, decided to reply in with the electrical 

engineer's report. 
Barnstaple.—The Corporation has applied for a loan of 

£21,600 for electric light purposes. 


Bideford.—T wo companies having notified their intention 
to apply for prov. orders to supply the district, the U.D.C. has . 


decided to inform the B. of T. that it has just signed a three years’ 


contract for a supply of gas, and that the Council hopes inthe near — 


future to apply for powers to supply electricity. 


‘ 


that at the West Ham electrical works no ponres were employed. > 
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Beverley.—Having received permission to ‘borrow 
£17,784 for electric lighting purposes, the T.C. has decided to confer 
with Edmundson’s corporation as to the terms on which they will 
be prepared to instal and carry on the work. 


Bexhill.—The electrical engineer (Mr. W. T. Le Feuvre) : 


advises the U.D.C. that the proposal extensions of the electric 
light works, to admit of the installation of additional plant, should 
be of a permanent character, and not temporary, as suggested. It 
is also stated that, in order to lessen the cost of energy, ‘a second 
station should be established in another of the town. These 
matters have been referred to the Electric Light Committee for 
immediate consideration. 


Bolivia,—The Review of the River Plate says that the 
installation of the new electric artes plant for working the 
Huanchaca silver mines in Boliv 
station will be driven by water-power, and when finished, will be 
the largest power station in South America. A saving of half a 
million dollars a year will be effected by the use of electric over 
steam-power. The report of the directors for the past year shows 
profits amounting to $2,400,000. The output of silver ore amounted 
to 3,856,736 kilos. The working expenses were over two million 
dollars. The monthly coal bill was $57,000. 


Bridgend,—The South Wales Electrical Power Distribu- 
tion Company will, it is understood, have their Bridgend generating 
station ready in November. The work is proceeding rapidly, and 
there is alarge demand for power by works and collieries in this 
district, which covers, one of the most important sections in the 
Welsh coal fields. 720 up. in engines, generators, and boilers are 
now being installed, and the company are considering the advisa- 
bility of putting down a further 1,250 u.p., in order to cope with 
the demand for power that has arisen. 


Brierley Hill.—The U.D.C. has asked the Midland 


Electric porrer., Company, to quote terms for the supply of elec- 
tricity for public lighting. _ 


Burton-on-Trent,— Owing to the increased demand for 
current the electric light works are to be considerably extended. 


Caerphilly.—The South Wales Electrical Power Com- 

y has offered the District Council, which is promoting a prov. 
order. for electric lighting, to supply electricity for general distri- 
bution at 13d. per unit fora minimum of 100,000 unite. ; 


Cefn Mawr,—The Parish Council, having been unable to. 


secure a reduction in the price of gas, which is 4s. per 1,000 cubic 
feet, has decided to take into consideration the lighting of the tow 
by electricity. 


Clacton.—The U.D.C. has decided to exercise the powers . 


conferred upon it by its electric lighting order, and to instruct the 
engineer to proceed with the preparation. of plans and estimates. 


Cleckheaton.—The U.D.C. is applying for permission to 
borrow a further sum-of £8,000 for electricity works. See ae 


Dartford.—There was some opposition at the L.G.B. 
inquiry held on August 12th into the U.D.C.’s application for a loan 


of £28,363. for electric lighting purposes. The opposition objected . 


to the consulting engineer receiving commission on the purchase of 


the condensing plant, which could not be used owing to inability to: 


obtain «water, but the inspector said that the engineer did not 


the undertaking. . 
The U.D.C. has decided to apply for a loan of £3,000 for the 


free-wiring of premises. 


Darlington.—The T.C. has’ decided to extend the 
electric lighting cables to the neighbouring parish of Eastbourne. 


Eastbourne.—A_ recent report, presented to the T.C., 
showed that the accumulated profit on the undertaking was £5,078 
9s. 7d., this having accrued as follows:—Fifteen months ended 
March 3lst, 1901, £1,816 2s. 9d.; year ended March 31st, 1902, 
£3,262 6s. 10d. It is estimated that when the total capital expen- 
diture, outlaid and proposed, has been made, the total amount 
required for sinking fund and interest will be £10,080 annually. 
The revenue this year is estimated to reach £17,500. 

The Council has considered the question of. paying an additional 
sum—above the terms of the contract—to Messrs. W. T. Glover and 


Co., of Manchester, who, a few months ago, laid some miles of new . 


electric light mains for the Corporation. It was reported that the 
contractors made an error of £2,000 in the addition of their priced 
bill of quantities, the result being that their contract should have 
been £9,663, instead of £7,663. This had only recently been dis- 
covered; and at an interview, Messrs. Glover & Co.’s representative 
suggested that, to settle the matter, the Corporation should pay 
them an additional £490, the difference between their tender 
(£7,663) and the next lowest tender (£8,164).- The Committee 
recommended the Council to pay this amount, and we understand 
that, after some discussion, the Council agreed. 


Esh,—Cornsay Parish Council has asked the U.D.C. to 
provide electric light for the streets of the village, but owing to the 
— of sufficient power to do this the request has been 


has been commenced. The | 


_ Gainsborough.—The U.D.C. has received notices from 
the Electric Supply and 'raction Company and the United Electrig 


Light and Power Company, of their intentions to apply for orders 
to supply electricity for lighting and power, within the Urban 
District, and has resolved to apply to the .B. of T. for leave to 
supply electricity itself. 


Gravesend.—The T.C., on August 13th, decided to open 
negotiations with the Northfleet U.D.C., which is anxious to transfer 
or lease the powers under its prov. order, with a view to supplying 
Northfleet with energy in bulk. 


Horbury.—An application for consent to a prov. order 
to supply electricity within the district has been made to the 
U.D.C, by the Provincial Electric Supply and Traction Company, 


Horsham,—The U.D.C. has decided to stop the practice 
of aMowing employs at the electricity works to undertake: private 
work in their spare time, recently referred to in these columns, 


Italy.—The Minister of Public Works has placed at the 
disposition of the engineers Ingiese, Verdimois, Ascoli and Lo Gatto, 
the necessary funds for carrying out a series of experiments as to 
the advisability or otherwise of substituting electric lighting in the 
Italian lighthouses for the present system of petroleum. 

At Ponte Lucano (Italy) a company has been formed, with a 
capital of 2,000,000 lire, for the installation of a central power 
station on the River Aniere for the production of electric enerzy to 
be supplied to neighbouring industrial concerns. The Societi 
Italiana per Condotte d’Acgua, which is the name of the new com- 
pany, has applied for a concession of the river, capable of gene- 
rating 2,420 

The Minister of Public Works has at present under consideration 
three projects with applications for concession for catchments of 
water for the development of electrical energy. One of these, of 
3,000 H.p., is for the purpose of an electro-chemical factory at 
Castlenuero di Garfagnana, which is to cost 940,000 lire. A second 
is. for. the use of the Carrara marble works, and will cost 135,000 
lire, the power being 1,000 u.P. ‘The third is for the sawing, work- 
ing, and transport of marble between the Minucciano and Vagli 
ping Castlenuero di Garfagnana, the capital necessary being 

ire. 


Lima,—A River Plate exchange says that the Peruvian 
Government has notified the electric light companies in Lima to 
remove all their mains from the house-tops. This is being done 
in view of the numerous fires that have been occasioned by the 
mains,, 

London, — On August 13th, Mr. John Troutbeck, 
High Bailiff for Westminster, and a common jury, tried the case of 
the St. James’s and Pall Mall Electric Lighting Company, Limited, 
v. His Majesty’s Postmaster-General. The Zimes report says that 
it was a claim for damages for the alleged flooding of one of the 
plaintiffs’ mains, whereby their supply of electricity was inter- 
rupted. Mr. Llewellyn Davies appeared for the plaintiffs; and Mr. 


Clavell Salter was counsel for the defendant. Mr. Davies said the | 
Postmaster-General was empowered by Act of Parliament to lay 


down telephone and telegraph wires under the streets, and he was 
bound to make full compensation for any damage caused in conse- 
quence of the exercise of those powers. The plaintiff company was 
empowered under an order of ‘the Board of Trade, confirmgd by 
Parliament, to supply electric light in- the parish of St. Jafles’s, 
Westminster. In January last the contractors working for the 
Postmaster-General opened a trench near the St. James’s Theatre 
for the purpose of laying down telephone wires. The Electric 
Lighting Company’s mains were enclosed in calverts which were 
practically: water-tight. In the course of the work one of the 
defendant’s workmen struck with his pickaxe a very old 2-in. ser- 
vice water pipe. The water quickly filled the trench and got 
inside the culvert. It reached the boiling point in less than a 
minute, the consequence being that the fittings were broken and a 
short circuit was formed. The whole of the generating machinery 
at both stations was stopped, and the supply of electricity was sus- 
pended for half an hour throughout the district, and for an hour in 
the locality of the accident. A matinée was in progress at the St. 
James’s Theatre, which, save for a few gas burners, was in darkness 
for an hour, and the Trocadero, which was wholly lighted by elec- 
tricity and had no gas stand-by, was in the same predicament. 
Under an agreement the company had had to pay the Carlton Hotel 
Company a penaity of £10 for interrupting their supply, and the 
actual sum expendéd by the plaintiffs by reason of the accident waa 
£165 10s. 6d., less a sum of £19 118., the amount realised by.the 
old wire, &c. ‘That made the amount of their claim £145 Qs. 8d., 
but in addition to that he. submitted that the company were en- 
titled to damages for the injury done to their business. Up to 
this time there had never been a failure of the company’s light 
during the 10 years of their existence. At the close of the evidence 
Mr. Salter contended that, inasmuch as the damage was not done by 
the Postmaster-General “in the exercise of his powers under the 
Act,” the plaintiffs could not recover. If they decided against him 
on that point he should submit that. the damage to the company’s 
reputation was too remote for consideration. The High Bailiff, in 
summing up, said he had no doubt that the jury had power, and it 
was their duty to assess the damages in this case. The jury awarded 
the plaintiff company £145 19s. 6d. 

At half-past 10 o’clock on Monday morning there was a loud 
explosion in Drury Lane, a stretch of the pavement for 15 ft. in one 
direction was blown up, and.a big body of flame began to rise from 
the hole. It was soon apparent that the cables of the Charing 
Cross and Strand Electricity Supply Corporation and of the Metro- 
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politan Electric Supply Company, Limited, were on fire. Hydrants 


were used, and in the course of half an hour the fire was. extin- - 


guished. Mr. John Watson, the proprietor of a butcher’s shop, -was 


badly burnt about the face and neck, while his shop and house were 


partially destroyed as the results of the explosion and fire. The 
cause Of the occurrence is unknown. 


Leck.—The U.D.C. has applied to the L:G.B. for sanc- 
tion to borrow £10,061 for electric lighting purposes, 


Louth.—The Corporation has under consideration a - 


scheme for the erection of an electric light and power works, ata 
cost of £10,000, on land in the centre of the town belonging to the 
Corporation. A provisional order has been obtained. 


Manchester.—The Electricity Committee is about to 
extend the area lighted by electricity, the increased plant now at 
its dispoeal having warranted this step. Experiments are to be 


made with Bremer arc lamps and Nernst lamps, and it is stated that . 


at the next meeting of the City Council the necessary sanction will 
be given to the scheme. 


Newport (Mon.).—-The Corporation accounts for the 
financial year last closed show a total expenditure on electricity 


capital account of £19,380 Gs. 8d. In the revenue account, receipts — 


for sale of energy and meter rent amounted to £10,277 1s. 2d. out 


of a total income of £12,323 6s. 2d. Against this is placed cost of | 


generation of electricity £3,456 13s. 5d., distribution £754 15s. 3d., 
establishment charges £960 8s. 9d., salaries £648 4s., and other 
smaller items, these leaving a balance to be carried to general 
account of £6,430 15s. 8d. This latter account is dealt with as 
follows :—To the balance afore-mentioned is added a contribution 
from the district fund account of £495, and- dividends on sinking 
funds £182 4s. 8d. Amounts expended were—interest £3,181 2s. 6d., 
sinking fund investments £2,572 14s. 9d.; to these must be added 
a balance brought forward from last year of £2,345 5s. 11d., leaving 
a balance to go forward of £991 2s. 10d. 

It is understood that the Electric Committee will be able to 
supply electricity for power purposes by the beginning of next 
year. 


Newport (Salop).—The U.D.C. has appointed a com- 
mittee to ascertain the feelings of the ratepayers with regard to the 
provision of an installation of electric light for the town. 


Northumberland Collieries.—At several Northumber- 
land collieries electric lighting is being adopted both for public 
and for private ure. At Cowpen Colliery, near Blyth, the Northern 
Electricity Supply Company are supplying current on the slot 
principle, at West Sleekburn the Coal Company provides the cur- 
rent, and it is now proposed that electricity shall be used at 
Barrington and Bedlington Collieries. 


Ossett,—Mr. W.' Emmott, consulting engineer for the 
Elland, Sowerby Bridge and Hebden Bridge electricity scheme, has 
been appointed consulting engineer to Ossett T.C. in connection 


“with the electric light, traction, and refuse destructor scheme. ’ 


Prestwich.—The U.D.C. on the 14th inst, decided. to 


_ask Salford T.C. (which is working the trams) upon what terms the 


T.C. will be prepared to take over the Council's electric lighting 
order and to supply energy in bulk. . It has also decided to apply 
for a loan of £21,000 for the extension of the electric tramways. 


Rishton.—The U.D.C. has declined to accept the offer 
of the promoters of the Rishton, Great Harwood, and Clayton-le- 
Moors electric light order, that the Council should take over the 
iertiny of the order and purchase the Rishton portion of the under- 

ng. 

Ryde.—The T.C. has decided. to request the L.G.B. to 
cancel its sanction given on October 4th, 1900, to borrow £30,000 
for electric light purposes. 


Southport.—The T.C. has decided that Lord Street 
be illuminated by electricity between London Square and Easthurst 
Street with 2,000 lights, at acostof £800, and a price for energy of 
12s. 6d. per hour. 


Spain.—It is proposed to- put down plant to utilise the 
water power of the river Alcanadre in the generation of electrical 
energy for lighting purposes at Huerto and Sarinena. Application 
has just been made to the provincial authorities of Huesca for the 
necessary concession. 


Stafford.—The T.C. last week discussed a suggested 
application to the B. of T. fora prov. order for power to supply 
electrical energy to the following places outside the borough :— 
Castle Church, Basurch, Hopton and Coton, Tillington and Leighford, 
Rowley Park being named as the proposed compulsory area. It 
was decided that the application should be made, but the Elec- 
tricity Committee was instructed to make an increased charge for 
eer outside the borough, How is this for municipal 

ing 


Staplehurst,—The'T.C. has received noticethat the South- 


Eastern Electric Lighting Company intends applying for a prov. 
order to supply electricity within the 


Swadlincote.—The U.D.C. has received notice from the 
Provincial Electric Supply and Traction Company of its intention 
to apply to the B. of T. for a prov. order to supply within the 
Council’s district. It was decided to oppose the application, 


~ loan of £15,000 for extending the electricity works. 


Tramways Company rejected the offer of the Corporation to 


the system. It -is understood, however; that the Corporation will — 


Sydney.—The operating machinery both for turning the 
span and for lifting the ends, as well as for operating the gates on : 
side spans on the new Pyrmont Bridge, consists of electric motors, . 
driven by power derived from the power house at Ultimo, and con- - 
trolled from a house situated over the southern footpaths at the - 
centre of the span. The Sydney Daily Telegraph recently described - 
the equipment. We gather that the two 50-n.P. motors provided 
for slewing are capable of opening or closing the span in 44 seconds. 
Both motors are for economy worked together, buteveninaheavy . 
wind the swing span can be easily handled with one motor. The - 
motors are carried on a platform inside the drum, and . work 
through a train of cut-gears, two vertical shafts, on the lower ends 
of which are cast-steel pinions, meshing with a cast-steel rock 
secured to top of pivot piers. To take up the jar caused by the 
sudden stoppage of such a large moving mass, buffers, consisting of 
heavy coil springs, are fixed over each rest pier, being so adj 
that should the span when closing be travelling too quickly, it will 
jump the catch in a‘similar manner to a swinging gate, thus 
avoiding damage and necessitating only the reversing of the con- 
troller to: bring the span back to its correct position. The swing ~ 
span is, however, so easily controlled by means of the mechanical - 
hand-brake, that these buffers have so far not shown themselves to 
be required. The ends of the span when free of supports havea ~ 
deflection of 34 in., but when closed, to prevent chattering due to . 
heavy loads, the ends are raised 1} in. by means of a 35-H.P. motor 
gearing on to a longitudinal shaft running the whole length of span, 
working two horizontal shafts carrying cams, under each main girder, 
this operation taking 15 seconds. An automatic electric device is 
provided for stopping same in their correct position. Each of these 
four gates on the side spans is operated by a 5-u.P. electric motor 
capable of opening or closing the gate in 15 seconds, automatic gear _ 
for locking the gates is provided, and an automatic electric device 
stops the gate in its correct position. The operating of the gates is 
controlled by a man in the controlling house at the centre of swing 
span. Mechanical tell-tales are placed in the controlling house, by . 
which the operator can see on a dial the position of the end lifts, 
and the position of the ends of the span when opening and closing. 
To ensure duplicate being always available in the State, the 
motors and controllers are of the standard pattern adopted by the 
Railway Commissioners for tramway purposes. The bridge and 
approaches are lighted with 19 arc lamps, whilst six red arc lamps 
are placed on the ends of the protecting platform to guide vessels 
through the swing opening at night, the whole installation, ex- 
tending from Sussex Street to Murray Street, Pyrmont, being under 
the control of the man in the operating house at centre of swing 
span. The whole of the electrical apparatus is from the establish- 
ment of the General Electric Company of America, and has been 
supplied and installed by the Australian General Electric Company, 
of which Mr. A. Winslow Jones is the managing director, his 
assistant, Mr. R. C. Jeffcott, having personally supervised the instal- 
lation of the equipment. “Mr. Percy Allen superintended the work 
on behalf of the New South Wales Government. ’ 


Tenterden.—The South-Eastern Electric Lighting Com-. 
y has notified the Corporation of its intention to apply to the 
. of T. for a prov. order to supply the town. 


Wakefield.—The Corporation has decided to apply for a 


Withington,—Consent has been given to the electric 
lighting order being handed over to the Manchester Corporation. 


Withnell,—The U.D.C. has given instructions for 
scheme of electric lighting to be prepared. 


Wombwell.—The U.D.C. has received fromthe Pro- 
vincial Electric Power Company, Limited, notification of ‘its 
intention to apply for a prov. order to supply within the Council’s 
area, 


ELECTRIC TRACTION NOTES. 


Baltimore and Ohio.—We read.in the Electrical World 
that contracts have been awarded by the B. and O. Railroad Com- 
y to the General Electric Company of America, for the two 
est electric locomotives in the world. - Each machine will weigh 
150 tons, and be-capable of drawing 1,500 tons of freight up the 
heavy-grades of the belt-line tunnel, which runs nearly two miles 
under the city. Passenger trains have been drawn through the 
tunnel by electricity since if was opened in 1895, but the motors 
now in use are not capable of pulling the heavy freight trains. The 
motors will be. designed to haul twice the load the steam loco- 
motives at present pull through the tunnel. Ae 


Belfast.—At its meeting last week the Belfast Street, 


purchase the system for £380,000, the company retaining its — 
sinking fund of £28,000 by the proportion of fourto one. The © 
market value of the shares is £11 10s, 3d., and the Corporation’s 
offer was equivalent to £12. The company wants £445,000 for the 
concern, or if the Corporation extends the lease which expires in 


1907, it will undertaketo give a universal penny fare and electrify 
not make any advance on its-offer. 
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Birmingham.—The City of Birmingham Tramway 
Company has made a proposal to the King's Norton R.D.C. The 
authority has powers to construct 94 miles of tramways. The com- 


. per y undertakes to find the necessary cars and provide the power 


from its generating station at Bournbrook. At the expiration of 
the existing Bristol Road lease, the King’s Norton Council would 
be required to buy the cars from the company at valuation. 


Brierley Hill.—The U.D.C. has appointed a Committee 


‘to confer with the Councils at Rowley Regis and Quarry Bank, with 


a view of obtaining a prov. order for the construction of a light 
railway from Brierley Hill to Cradley Heath. 


Burton-on-Trent.—The T.C. has asked the Lorain 
Company, who carried out the system of electric tramways at 
Wolverhampton, to state on what terms they would construct a 
system in the town, 


Dewsbury.—An agreement has been arrived at between 
the Corporation and the B.E.T. Company respecting the supply of 
etergy by the Corpgration for the electric tramway scheme which is 
being carried out by the company. Over 200,000 units per annum 
are to be taken by the company, the price to be paid being 14d. In 
care the stipulated amount of energy is exceeded, a slight reduction 
will be made for such excess. The agreement is to hold good for a 
number of years. Messrs. Dick, Kerr & Co. have almost com- 
pleted laying the rails in and about Dewsbury, and cables are 
pow being put down and standards erected by the British Insulated 
Wire Company. 


Great Western Railway.—Earl Cawdor at last week’s 
meeting of this company said that the decrease in the number of 
third-class passengers must be attributed largely to the competition 
crexted by the electric trams in the London district, which 
undoubtedly, he said, had taken away from them a considerable 
number of short-distance passengers. Powers had been obtained 
for adapting the Hammersmith and City Railway, which was owned 
joiutly by themselves and the Metropolitan Company, for working 
by electrical power. They were at present engaged in considering 
the form which this electrical working should take, and the best 
method of adapting it to the traffic it would have to bear, the 
Metropolitan Company’s traflic, of course, not being the same as 
thurown. They had begun a very friendly discussion with the 
Metropolitan Company, and ‘he hoped it would shortly lead to a 
setttement on what was wise to be done. 


Wove.—The T.C. on 14th inst. resolved to spend 
£103,700 to introduce trams into the borough. The proposal 
includes the absorption of the Shoreham Tramways running between 
and Shoreham station. 


Isle of Man.—Last week Mr. W. H. Walker, liquidator 
of the Isle of Man Tramways, applied to the Clerk of the Rolls (Sir 
James Gell) at Douglas for power to extend the time allowed to 
Mr. Schenk for the completion of the purchase of the electric tram- 
ways. The price was £252,000; £30,000.had been paid on deposit 
and another £20,000 had been added. A new agreement had been 
entered into by which November 14th was made the date of settle- 
ment, but possession was to be given to Mr. Schenk on August 18th, 
he paying the liquidator 5 per cent.on the balance of the pur- 
pe money. The Clerk of the Rolls granted the extension 

cd for. 


Johannesburg. A New York exchange says that the 
A1glo-African house of Wernher, Beit & Co., which financed the 
coustruction, with American equipment, of the City of Mexico and 
the Lisbon, Portugal, electric traction systems, is largely interested 
in the project to build extensive trolley lines in the city of Johan- 
nesburg, South Africs. Is this the scheme to which we made 
reference last week, but which the Council did not approve ? 


Keighley. — The Town Council has decided that 
in view of the high rates now prevailing, the question of electrifying 
the sections of tramways now worked with horse traction shall be 
adjourned for 12 months, unless at the forthcoming municipal 


- ek ctions a strong feeling should be manifested in favour of pro- 


cecding earlier. 

Light Railways.—The B. of T. has recently confirmed 
the following orders:—Halesowen Light Railways (Extension) ; 
Dalington Light Railways; Colne and Trawden Light Railways, 
amending the 1901 order; Rarnsley and District Light Railways 
(Extensions); Doncaster Corporation Light Railways (Deviation, 
&c.); Lianelly and Disttict Light Railway; Derwent Valley Light 
Railway ; Vale of Rheidol Light Railway (Amendment); Cromarty 
and Dingwall Light Railway. 

Condon.—On Monday a through service of electric tram- 
cats between Shepherd’s Bush and Twickenham Bridge—a distance 
of 74 miles—was inaugurated. Within the next month the service 
will be extended to Teddington, and in the spring the cars will run 
to Hampton Court, and later to Kingston-on-Thames. 


Melbourne.—A financial paper says that a scheme is 
under the consideration of the Victorian Minister for Railways for 
= establishment of 50 miles of electric tramways in Melbourne 

od suburbs. 


 Northampton.—The T.C. has acquired a site for £4,500 
for the erection of tram sheds, workshops, and generating station 
in connection with the proposed new electric tramway system. 


Middlesex.—The daily press says that the County Council 
has under consideration the constraction of nearly 50 miles of 
light railway, involving a probable outlay of some £2,000,000, and 
next week tenders will be advertised for in connection with the 
first 16 miles, which comprise the three sections from Lordship 
Lane to Wood Green, Archway Road to Whetstone, and Archway 
Road to Edgware, Of the remainder, 20 miles are awaiting the 
sanction of the Board of Trade. 


Natal.—A few weeks ago we published an illustration of 
Messrs. Hulett’s electrical power-house on the Umvoti River: and 
we now see it stated in a Cape Town contemporary that the 
Kearsary-Mapumulo railway, on Messrs. Hulett’s estate, is to be run 
by electricity. ‘‘ Messrs. Hulett,” our contemporary observes, “ have 
enough power at their works to run the whole of their section of 
the Natal Government Railways.” 


Newcastle-on-Tyne.—At the Tramways Committee 
meeting last week, the report showed that for the week ending 
August 9th, the cars had run 65,434 miles, and the receipts had 
averaged 10°70d. per car-mile. A question was asked, whether some 
satisfactory statement could not be given as to the financial 
position of the trams, but the chairman said it was prema- 
ture to make such a statement as had been asked for. He had, 
however, reason to believe that the trams were, or would be, a 
paying concern. Nothing could be definitely known until March 
next. 


Newport (Mon.).—The rails for the tramways are to be 
manufactured on the Continent. The difference, between the 
tenders accepted and those for British rails was £1,400, and the 
committee did not feel justified in advising the Council to incur 
the extra expenditure: 

A proposal is being brought forward to establish a service of motors 
and electric cars between Newport and the ancient city of Caerleon, 
oné of the most picturesque parts of Monmouthshire. 


Nottingham.—The success of the electric tramways 
has been 80 great, that the Tramways Committee has revised the 
scale of fates on long-distance routes. The Corporation has obtained 
power to construct several additional sections, providing a couple 
of circular routes from the Great Market Place. 


Rowley Regis.—The U.D.C. has lodged an objection 
with the B.E.'l'. Company against the double-decked cars, and would 
prefera longer car without top seats. The company has replied that 
double-deckers are working with safety on steeper gradients thau 
those obtaining in this district. 


St. Budeaux.—The first step towards providing a 


- service of electric trams froth St. Budeaux to Camel’s Head Bridge 


and Saltash Passage was taken on the 12th inst, when the chairman 
of the Tramway Company, Mr. J. B. Tozer, broke the first ground: 
Asa memento of the occasion, Mr. Tozer was presented by Mr: 
Chadwell, engineer to the Tramway Company, with a silver tea- 
tray, suitably inscribed, and the Mayor with a silver cup. 


Southport.—The Corporation tramways department for 
the year just closed reports capital expenditure at March 31st, 
1902, of £176,160. In 1900 it was only £29,252; in 1901 it had 
grown to £115,629. . Last year’s increase was over £60,000. No.1 
line is under lease to the Southport Tramways Company, Limited, 
for a term of 21 years at a minimum rent of 7 per cent. on the 
cost of construction plus £13,000 balance remaining on the old 
capital account of £17,000. The total cost of reconstruction is 
£60,979. With the addition of £13,000 to this sum, the. total capital 
on which the company has to pay rent is £73,979. No. 2 line—that 
bought from the Birkdale and Southport Tramways Company for 
£12,500—has necessitated the spending of £24,100 for reconstruc- 
tion (£8,000 during last year), making a total cost of £36,600. The 
electricity department has a capital of £160,201, the sum of £27,165 
having been spent during the year, against £32,899 in the previous 
12 months. The Electricity Department shows a gross profit of 
£10,703, and the net profit, after paying interest and sinking fund, 
is £1,682, against £7,291 and £695 respectively the previous year. 
The increase was £18,493, and the expenditure £16,811. The 
Tramways Committee has unexpended borrowing powers of 
£25,090 for purchase, under its powers of 1876; £16,150 for the 
reconstruction of the Birkdale—Southport line ; and £40,000 under 
the Extension Act of 1900 for the construction of lines now being 
undertaken. The £32,000 for which the electricity department 
obtained borrowing powers last year, and the whole of which 
remains unexpended, will suffice. 

The T.C. has resolved to apply for sanction to the borrowing of 
£16,500 for tramways extensions. 


Sydney (N.S.W.).—The placing of important electrical 
contracts with American houses was brought before the Legislative 
Assembly in June in connection with the electrical machinery 
required for the Ultimo power house, to which we referred last 
week. We learn from Australian Machinery and Hardware that 
Mr. Carroll put several questions on the subject to the Colonial 
Treasurer. Mr. Waddell said the contract was not given to the 
General Electric Company without competition, as offers were 
received from another American concern—the Westinghouse Co.— 
to take up the work. The amount of the contract let to the first- 
named company was £152,339. As to the advisability of inviting 
tenders from English as well as American firms in the event of 
increasing the capacity of the general lighting station, he would 
confer with the Railway Commissioners on the matter. 
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Tyneside.—In a short time the tramways between 
Wallsend and North Shields are expected to be completed, and it 
= then be possible to journey from Newcastle almost to Whitley 

ps fa Bas — There will be only one break, that between Walker 


aupeiaie B. of T. has prolonged the period 
allowed for the completion of the U.D,C,’s electric aw for a 
year, 


TELEGRAPH AND TELEPHONE NOTES. 


Brighton Telephones.—The Telephones Committee of 
the T.C. has recommended that the installation of the municipal 
telephone system should be proceeded with as soon as possible, an 

¢ Mr. Bennett, engineer, should prepare estimates of the cost of 
the fh oalen Exclusive of the Corporation connections, 831 persons 
have promised to become subscribers, and already £3, 710 has been 
expended in laying underground ducts, &. . 


The German Atlantic Cables.—We learn from the 
Deutsch-Atlantische Telegraphengesellschaft that the cable ship Von 
Podbielski returned on July 28rd from a sounding expedition on the 
line of the company’s proposed second cable, ond that the trace of 
the latter has been definitely decided upon. The manufacture 
of the first section has also been taken in hand, and is making 


satisfactory progress. 


International Telephones.—On August 15th the 
international telephone lines between Como, Chiasso, Genoa, Turin 
and France were opened to the public. Between Genoa and Turin 
the fee for service is one lira (10d.). Between Genoa and France 
the rates are 3, 3°50 and 4°50 lire according to the distance. The 
work of the Rome, Turin, Milan line had to be stopped owing to 
(Ne lack ‘a bronze wire, which is being manufactured at Bergen 
Norway). 


The Shah’s Visit.—The Shah of Persia granted an 
audience on Tuesday at Marlborough House, to a deputation from 
the Board of Directors of the Indo-European Telegraph Company, 
consisting of Messrs. J. Herbert Tritton, Chas, Holland, and T. W. 
Stratford-Andrews, chairman and directors of the company. The 
directors presented an address on behalf of the company, giving 
expression of their grateful acknowledgment for the protection to the 
company’s line (which traverses Persian territory and terminates 
in Teheran, the. capital of that country) enjoyed so long under the 
beneficent rule of the Imperial Persian Government, The address, 
embellished on the model of ancient Persian art, was contained in 
a silver-gilt casket of beautiful workmanship in Oriental style, and 
emblematical of telegraphs and the commerce of the British Empire 
and Persia, surmounted by a finely modelled figure of Mercury, 
holding in one hand the caduceus of commerce, and with the other 


; ee electric fluid. The address was graciously received by 


Majesty. 
pose Interruptions and Repairs :— 
CABLES. INTERRUPTED, REPAIRED, 
Latakia-Cyprus . 2 
Communication with Carthagena ‘and Barran 


uilla (Columbia) : . 8, 
mrinidad- Demerara No. 1 oe oe Aug. 27,1901 .. 
Communication with Bolama oe April 18,1902 . 

it. Lucia-8t. Vincent .. oe ay 8,1902 . 

Dominica-Martinique May 8, 1902... 
St. ee oe May 8,1902 
Guadeloupe-Martini nit May9,1902 
Santa Crug de Teneriffe to Tejita ae Teneriffe 4, oe 
Puerto. Plata-Martinique 10,1902 .. 
Guantanamo-Mole St. Nicholas :. ig. 5; 1902 
Nagasaki-F'usan (between ‘Pasan) Auge 5, 1902. 
Cape Town-St. Helena. . a ., Aug, 15, 1902 .. August 19 
Cape Town- Mossamedes oe oe Aug. 15,1902 ., oe 
Cayenne-Pinheiro ve Aug. 18, 1902 .. 

LANDLINES 
Route vie Hanekin on P «+ Feb. 24,1900 .. ee 
with and via 
Helam July 18,1900 .. 
with Juneau, Alaska .. . Aug. 13,1902 .. 


West Hartlepool Telephones.—The T.C. has decided 
to apply to the Postmaster-General for a telephone license for the 
Hartlepools area. 


Wireless Telegraphy.—The Chronicle Brussels corre- 
spondent says that the Congo Free State is at present making 
important experiments in wireless telegraphy, the results of which 

show what may be expected from wireless ‘ wires ” as applied 
to communication on land. Lieutenant de Bremaeker, o§ the 
Belgian “ Engineers,” has just completed a Marconi installation at 
Banana, in the Congo, composed of a telegraph pole over 70 yards 
high, provided at the base with a portable cabin for the instruments. 
A. petroleum motor drives a dynamo used for charging the 
accumulators that supply the necessary electric current to. the 
induction coils. Working in connection with this station will be 
another on Portuguese territory 75 miles distant, and at present 
being installed by Lieutenant de Bremaeker at Ambrizette. It is 
considered that the immense mountain separating these two 


oe of ithe maximum transmission 
obstruction to be met Sah tn gases installations, even in hilly 
countries, The experiment is costing the Congo Free State 


It is stated that the French Government bas decided to instal 
the Marconi system in all the ports of Algeria and Tunisia. 

The London Gazette states that information, dated July 7th, 1992, 
has been received from the Marconi Wireless Telegraph Company, 
Limited, that stations have been established by it at the uder- 
mentioned pace and that can be received at these 
stations and forwarded to their destinations :—1. Frinton-on-Sea, 
Essex. 2. North Foreland, Kingsgate. 3. Niton, near St. 
Catherine’s Point, Isle of Wight. 4, Haven, northern entrance to 
Poole Harbour. 5, a quarter of a mile westward of 
Lloyd’s signal station. 6. Holyhead, in the town. 7. Rosslare, 
three-quarters of a mile north of railway station. 8. Crookhaven, 
half-a-mile westward of village. 9. Malin Head, Lloyd’s signal 
station. 10. Innistrahull, Lloyd’s signal station. 11. Borkum, 
River Ems, Germany. 12. Borkum Light Vessel, Germany. 13. 
Nieuport, Belgium. 14. Belle Isle, Labrador. 15. Chateau Bay, 
Labrador, 16. Sagaponack, near Sag Harbour, Gong Island, U.S.A. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Amsterdam ,—September 8th. Underground high pres- 
sure and low pressure cable system (three-phase, direct and 
telephone). See “ Official Notices” July 4th. 


Austria.—August 25th. The Austrian State Railways 
Administration, Pilsen, requires supplies of arc and incandescent 
lamps and cables for lighting purposes. 


Bexley.—September 4th, Permanent way, 
overhead equipment, car bodies, trucks and equipment. 
“ Official Notices” August 15th. 


Bristol, Brad wiring, bells, 
telephones; also boilers, piping, wo for the 
Guardians’ Infirmary. See “ Official Not Notices ” August 8th. 


Bury.—August 28th. Rails, crossings, sole plates, for 
Tramways Committee. Mr. A. W. Bradley, borough engineer and 
surveyor. 


Christiania.—September 13th. ‘ Telegrafog-Telefor- 
material,” for the Norwegian State Railways. See this column for 
August 15th. Further particulars can be obtained on application to 
the office of the Inspector of Telegraphs, Stoners Gade, Christiania. 


Doncaster.—August 28th, Ejector condensing plant, &c, 
See “ Official Notices” August 15th. 


Dresden, — October 1st. A competition for a safety 
apparatus in connection with the working of electric tramways will 
be decided on the date mentioned by the Communal Administration 
of the town of Dresden (Saxony). Three prizes of 5,000, 3,000 and 


_ 2,000 marks will be a 


Edinburgh.—Anugust 26th, Cast-iron pillar boxes for 
street section fuses, See “Official Notices” August 15th. 


Italy.—August 26th. The Municipality of Maddaloni 
(Caserte), Italy, will on this date consider applications for the 
concession of the electric lighting of the town for a term of 40 


years. 


’ Kirkealdy.—September 8th. Electricity meters for the 


_ Corporation. ‘See “Official Notices” to-day. 


Launceston (Tasmanta).—September 15th. The Cor- 


— wants tenders for polyphase generating, transmitting, 
reconstructing 


rming and distributing apparatus, 
plant, enclosed arc lamps, &c. See “ Official Notices” May 23rd. 


Leicester.—September 3rd. Tram rails, points, ig 
conduits, cables, overhead equipment, bonding, boilers, engin 
generators, and other power station Plant ; also electric cars yx the 
Corporation. See “ Official Notices” July ‘18th. 


Limerick. — September 1st.  Hire-purchase wiring 
are wanted by the Council. See Official Notices ” 


Lourengo Marques.—There will shortly be required for 
the first section of the deep water pier now in course of consirac- 
tion at that port: six warehouses of corrugated iron, 60 metres by 32 
metres, and eight slectric hoists of the ‘“Temperley” type. The con- 
struction of the second section of the pier has not yet been decided 

m, but it will eventually require further 10 warehouses aud 14 

ectric hoists as above. The Consul-General is at present unable 


to obtain further details, but British firms wishing to suaply 


material should apply for details direct to His Excellency, the 
Governor of the Louren¢o Marques. 
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Malvern.—August 23rd. Lancashire boilers, engines, 
alternators, cables, transformers, switchboard, &c., for the Council's 
electricity supply scheme. See “Official Notices ” July 11th. 


Manchester.— August 30th, The Tramways Commitice 
wants tenders for the supply of. electrical repairing stores, elec- 
trical fitters’ tools, oil and grease. Specifications, &c., from Mr. 
J. M. M’Elroy, General Manager, Tramways Department, 55, 
Piccadilly, Manchester. 


N.E. Railway.—October 7th. The directors are in- 
viting tenders for the complete electrification of about 37 miles 
of standard gauge line (double track mostly). For further 
particulars see our “ Official Notices ” July 25th. 


Poplar.—August 25th. Arc lamp carbons for. Elec- 
tricity Committee. See “ Official Notices ” August 15th. 


Roumania,—September 3rd. The municipal adminis- 
tration of Calarasi-Stirbey (Roumania) is prepared to receive 
tenders for the concession of establishing and working the electric 
lighting service of the town. 


Spain.—September 20th. Tenders are being invited 
until September 20th, by the municipal authorities of Malagon 
(Ciudad Real province) for the concession for the electric 
lighting of the town during a period of 20 years. Tenders are to 
be sent to El Secretario del Ayuntamiento de Malagon (Ciudad 
Real), whence particulars may be obtained. 


Spain.—September 29th. The Public Works Depart- 


ment, Madrid, wants offers for concession of an electric tramway 
between Vigo and Bayonne. 


St. Petersburg.—November Ist (14th). The T.C. 
invites tenders for the reconstruction of the three town tramway 
lines, hitherto worked by horse traction, with electrical power, and 
the construction of an electric station. The terms of the tender, 
also application forms with particulars, will be sent free at 
once either by post or wire. The last date for the production 
of projects and offers is as above, and applications should be 
addressed : Stadt Amt., St. Petersburg, Russia. 


Stretford.—August 30th. The U.D.C. invites tenders 
for the building of an electricity generating station, adjoining 
Lonford Bridge, Stretford. 

Swansea,—September Ist. Telephore conduits, cables, 
wire:, batterier, instruments, switchbeards, &c, for municipal 
telephone equipment. See “ Official Notices” August 15th. 
Tien-Tsin. — November 30th. The Municipal 
Secretary at Tien-Tsin is calling for propoeals for the lighting of 
oo British concessions by electricity. See this column for August 
15th. 

Valparaiso.—September Ist, Construction and equip- 
ment of electric tramways. Further particulars from the Chilian 


West Ham.—September 4ta. Permanent way, bonding, 
&c., for 8 miles of tram route, for the Corporation. Plans, &c., from 
Mr. J. E, Waller, 29, Great George Street, S.W. (£5 deposit). 


CLOSED. 


Huddersfield.—The tender of Messrs. W. T. Glover and 
Co., for the supply of half-a-mile each of 3°18, 7°16, and 19°17 
cable, has been accepted by the Electricity Committee. It was 
resolved to invite tenders for the supply of cable for extensions and 
also for transformers. : 


London.—Messrs. Drake & (Gorham, Limited, have 
secured a further order from Messrs. Harrod’s Stores, Limited, for 
84 Jandus arc lamps, to be used for the lighting of the extension of 
the premises in Brompton Road. When these lamps are installed, 
Messrs. Harrod’s will have between 300 and 400 Jandus lamps in 
daily operation. 


Stalybridge. — ‘The Stalybridge, Hyde, Mossley, and 
Dukinfield Tramways and Electricity Board on August 12th 
accepted the following tenders for the supply of generating 
machinery :—Messrs: Dick, Kerr & Co., Ltd. (with Messrs. Yates 
and Thom’s engines), £18,198; Messrs. J. P. Hall & Co. Oldham 
. (with Mesers. Belliss & Morcom’s engines), £1,149 19s. 


Sunderland.—The T:C. on the 13th inst. accepted the 
following tenders:—Dick, Kerr & Co., Ltd. for permanent way 
work in connection with the Fulwell and Pallion extensions, and 
the doubling of certain lines at High Street West, and ‘Tatham 
Street, and track. for the Hylton Road car sheds, £24,029. There 
was only one other tender, that of Messrs. J. J. Robson, and the 
figure was £28,357. Messrs. Siemens Bros. & Co. are to carry out 
the overhead equipment in connection with the Fulwell extension 

and for the places where the lines are to be doubled, at £1,553. 


Wrexham.—Mesers. Willans & Robinson, Limited, have 
received an order through the Lancashire Dynamo and Motor 
Company for one of their 575-1.u.P. compound engines, for direct 
coupling toa dynamo of the latter company’s make for traction 


NOTES. 


Electric Lighting Boards, c., Limited, — (The 
Electric Lighting Boards, Limited, v. The Electric Lighting 
Boards, &c., Limited).—In the High Court of Justice, on Wednesday 
last (the 20th inst.), the above matter came up before Mr. Justice 
Swinfen Eady, sitting as Vacation Judge. 

Counsel for the plaintiffs said this was a motion for the appoint- 
ment of a receiver, and his learned friend, Mr. Maughan, appeared. 
for the defendants, and consented to the motion being treated as 
the trial of the action, and the usual order being made, also the 
appointment of plaintiffs’ nominee, Mr. Strauss, as receiver and 
manager of the companies. : 

His Lordship: You are taking judgment—immediate judgment ? 
- Counsel replied in the affirmative,:and was proceeding to state, 
with regard to security, that the company was in very serious 
financial difficulties, when ’ 

His Lordship said he could only make the usual order. 


@n the Central London.—* The Central London Rail- 
way is rapidly developing a new sovrce of revenue. At the Bank 
Station is now to be found an exhibition of property left on the 
line by passengers, which will presently be sold by auction. The 
list includes 25 bottles of whisky, 13 boxes of cigars and cigarettes 
180 pipes, pouches, &c., 564 umbrellas, 150 pairs of spectacles and 
eye glasses, 920 pairs of gloves, 166 purses, (a// empty), besides 
walking sticks, sunshades, fur tippets, novels, jewellery, opera 
glasses, boots, and hand bags. There is one gentleman or lady— 
not identified—who is a constant contributor to this department of 
the company’s receipts, invariably leaving behind a neat brown 
paper parcel, which, on being opened, is sure to contain ‘an empty 
spirit bottle done up in cardboard. The official view of the problem 
is, we are told, that this is the means adopted by a surreptitious 
drinker for getting rid of the tell-tale bottle—in other words, that 
instead of obtaining twopence on his bottle he pays twopence to 
dispose of it. A more charitable view, however, is that the .indi- 
vidual in question finds himself unable to face the journey over the 
company’s line without a little stimulant to support him.’— 
Financial Times. 


Great Northern and Strand Railway,— At the 
Mansion House on Tuesday the Great Northern and Strand Rail- 
way Company applied to Mr. Alderman Truscott, under the Lands 
Clauses Consolidation Act, for a certificate to enable them to put 
their powers of compulsory purchase into operation. It was stated 
that the Great Northern and Sirand Railway Company had entered 
into a contract with the Underground Electric Railways Company 
of London to construct the railway in consideration of the allot- 
ment to that company of the whole of the unissued capital of the 
company. Mr. Alderman Truscott granted the certificate asked for. 


Shock Fatalities, —Early on the morning of July 10th 
an employé of the Electric Supply Co., of Victoria, named Ander- 
ron, and aged 20, met his death by electric shock. He was roused 
from his bed to rectify an arc lighting fault, and apparently climbed 
a pole to do so and accidentally handled a live wire. His lifeless 
body was found lying across a bunch of wires. There were no burns 
on the body, and shock to the heart is thought to be the actual 
cause of death. Anderson was a man of fine physique. The 
medical evidence at the inquest showed that the body was in a 
healthy condition, but the heart, while it could not be said to have 
been weak, was not so strong as might be expected in a young man 
of deceased’s physique. The cause of death was electric shock. 

Another accident reported from Australia, isone which caused 
the death of Reynold Callaghan, 26,an employé of the Electric 
Light and Traction Power Company, who inadvertently got into 
contact with a “live” wire; and received an electric shock of 4,000 
volts. Callaghan was engaged at Chapel Street, Prahran, in lower- 
ing a “transformer” into a pit which had been prepared for it. 
His foot, which hung down into the hole, happened unfortunately 
to swing against the terminal of a 4,000-volt fuse, and being unable 
to withdraw it, the full force of the current through his body 
continuously for fully half a minute. A fellow workman donned a 
pair of rubber gloves, and seized Callaghan and dragged him away 
from the wire. When released he was unconscious, and remained 
so for two or three minutes. He was taken to hospital, where he 
was found to be suffering from burns and shock. Both hands and 
both feet were burnt and blistered; also his right elbow and right 
knee. Gangrene subsequently set in, necessitating amputation of 
the right leg. The sufferer lingered on, but lockjaw set in, and 
death resulted. 


Furness Railway.—At the half-yearly: meeting of the 
Furness Railway Company at Barrow, on Tuesday, Sir John 


“Hibbert said the directors would consider the question of electric 


traction, and while not taking the lead in this matter, would not be 
behind others in adopting improvements likely to be of advantage 
to the company. They were already experimenting with oil fuel 
for the locomotives. 


Pumping Plant for Condensing Water.—A paper 
on this subject was read by Mr. Ch. Hopkinson at the Newcastle 
meeting of the Institution of Mechanical Engineers. The idea was 
to abolish cooling towers as a nuisance, and to pump water from 
the Tyne, 500 yards distant and 86 ft. below the engine room. 
novelty, if it is a novelty, intended to be described is, that the 
centrifugal pump is fixed on the eame spindle as a turbine, which 
supplies 42°6 per cent. of the power required by the pump. The 
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pump and turbine are thus practically connected as though they 
were a pair of dyoamos to undergo a Hopkinson test, the external 


source of energy being a motor in this case, the energy consump- 


tion of which is a measure of the loss in the two water machines, 
and in the pipes, condensers, &. It was unfortunate that the 


station could not have been originally placed nearer the river, 


both horizontally and vertically ; but, under the circumstances, 
the method adopted for reclaiming the otherwise wasted potential 
energy of the water returning to the river, appears to be the best 
that could be followed. - 


Experimental Physics—An American contemporary 
says that the Soci‘té Francaise de Physique has authorised -the 
compilation of a work under the auspices of the Socicté, to be 
entitled, “ A Collection of Elementary Experiments in Physics.” 
The co-operation was invited of the members of the Société in the 

reparation of this work, which will cover both lecture and 
laboratory experiments. The requirement is that the experiments 
shall be such that they can be made in a small laboratory not 
supplied with special apparatus. 


An International Rail Syndicate, — The Financial 
Times says that. there isa scheme on foot for the formation of a 
convention between the rail producets of Germany, England, and 
Belgium. ‘The German works interested include such well known 
companies as the Bochum Union, the Dortmund Union, Krupp, 
Phwnix, Hoerde, Hosch, Wendel & Co., the Rhenish Steel Works, 
Stumm Brothers, the Dudelingen Ironworks, Deutscher Kaiser and 
others, and these have formed a central export bureau to which all 
inquiries for rails from abroad will be-forwarded by the companies 
concerned, The object of the export bureau, the management of 
which has been entrusted to Dr. Schmidt, of the Krupp works, is to 
endeavour on every occasion when a contract isopen in the market 
to arrive at an understanding with the English and Belgian works 
in regard to the prices to be submitted for the rails required. ‘The 
negotiations between the export bureau and the English and Belgian 
firms have not been completed, but it is considered that they have 
made a step forward.” 


The Salary Scandal.—Some of our suffering friends in 
charge of electric lighting and traction power stations will read 
with, we fear, envious feelings the following \paragraph cut from 
the Daily Mail, relating to a fortunate employé :—Workhouse 
“ Handyman.”—The porter of the Mere (Wilts) workhouse revently 
wrote to the Guardians for an increase of salary, which then stood 
at £14 per annum :—‘“I am gate porter, storekeeper, caterer, brass 
polisher, assistant gardener, assistant nurse, mortuary attendant, 
tramp and labour master, fumigator, barber, messenger, ladies’ hair- 
dresser, &c. I have just balanced my small accounts for the 12 
months, and find, after buying clothing and other necessaries for 
the purpose of making myself presentable enough to attend the 
gate, board room, and church with the inmates, that Iam minus the 
means to have a little relaxation from the monotony of workhouse 
life.” The Guardians have increased his salary to £16. 


Electrica] Vehicle Trials “ Off.”"—As we go to press 
we learn that the Automobile ‘Club trials of electrical vehicles, 
which had been fixed to take place next week, have been abandoned 
owing to lack of entries. ~ 


Personal.—The Ashton-under-Lyne T.C. has appointed 
Mr. G. Butterworth as lecturer in electricity, magnetism, and heat 
at the Borough Technical Institute. 

Mr. J. T. Cornish, A.M.1.E.E., late chie# engineer of the station 
of the Cie. Generale d’Electricité de la ville de Buenos Aires, 
tailed in the R.M.S. Thames, on the 1st inst., to take up the posts of 
chief engineer of the “La Capital” Traction and Electric Company, 
Limited, of Buenos Aires, and consulting engineer to the Cordoba 
Electric Light and Power Company. 


Gainsborough Lighting,—After carefully considering 
notices from two companies of their intentions to apply for prov. 
-<pmey the Council has resolved to itself take steps to obtain such 
an order. 


Trade Announcements.—The St. Helens Cable Com- 
pany, Limited, have taken additional offices in No. 30, Victoria 
Street, so that their London address will now be 30 and 32, Victoria 
Street, S.W. 

Owing to continued increase of business, Messrs. C. A. Vandervell 
and Co. have acquired larger premises. at Chapter Works, Chapter 
Green, N.W., where all communications should be 

esed. 


Ashton-under-Lyne Trams.—The Board of ‘Trade 
Officials made an inspection of the Council’s electric ‘tramways 
system on Friday and Saturday last, and expressed themselves 
satisfied with the equipment. Mr. A. Coveney was. formally 
appointed manager of this undertaking at a meeting of the Town 
Council held on 13th inst. 


The Shah.—The Shah was to visit the works of the Sir 
iram Maxim Electrical and Engineering Company, Limited, at 
Gillingham Street, 8.W., yesterday morning. 


For Sale.—Two complete sets Parsons’ steam turbines 
and machines, each of 32-kw. See advertisement pages, 


Appointments Vacant.—Chief assistant for Dewsbury 
electricity works, £120; resident electrical engineer for Hoylake 
and West Kirby Council, at £250. 


THE CENTRAL STATION ENGINEER. 


Tux employéa of the Wimbledon electricity works went for their 
second annual outing last week to Old Windsor. 

Mr, Jerrrizs, atsistant electrical engineer, having resigned, the 
Southend T.C. has decided that a successor be appointed at £130 
per annum, rising by annual incremerits of £10 to £200. 

Mr. Esnest A. Fevua, of Hampstead, has been appointed sub- 
station engineer at the Croydon Corporation electricity works. 

Mr. Foster, electrical engineer to Epsom U.D.C., has been pre- 
sented by the staff with a marble timepiece as a wedding gift. 

On August 18th, at the parish church, Brighton, Mr, Harcip 
BentwHan, resident engineer, Birkdale electricity works, was married 
to Annie Alicia Agnes, daughter of the late J. W. Harrison, of 
Brighton. 

Tonbridge U.D.C. on Friday appointed Mr, J. A. B, Horsiey as 
electrical engineer at a salary of £150 a year. 

Mr. F. Brack, of Northfleet, has been appointed the representative 
of Ps Gravesend Tramway Company at the Corporation power 
station: 

Mr. C. W. Brentiey, of Alderley jg has been appointed 
yo as engineer to the Market Drayton Electric Light and Power 

ompany. 


NEW COMPANIES REGISTERED. 


Flather & Co., Limited (74,602).—This company was reg.stered 
on August 12th, with a capital of £3,000 in £1 shares, to acquire as a going 
concern the business of electrical engineers now and hitherto carried on at the 
Park Blectrical Works, Marshall Street, Leeds, Yorks , under the style or firm 
of Flather & Co., with the assets and liabilities thereof, to adopt an agreement 
between L. Flather of the first part, J. Camm of the second part, and A. Burton 
(for this company) of the third part, and generally to carry on the business of 
electrical engineers, machinists, brass and ‘iron founderr, manufacturers of 
rolling stock, motors, dynamos, accumulators, cables, wires, and any other 
business, manufacture or process. The first subscribers (each with one share) 
are :—-J, Camm, 28, Cemetery Road, Beeston Hill, Leeds, electrician ; A. Flather, 
87, Cemetery Road, Beeston Hill, Leeds, electrician ; A. Burton, 56, East Street, 
Leeds, shoe manufacturer ; 5. Anderson, 90, Albion Street, Leeds, accountant ; 
L. Flather, $7, C tery Road, Beeston Hill, Leeds, electrician; H. Cross, 
54, Bansted Grove, Leeds, engineer; and G. H. Pedley, 10, Regent Terrace, 
Leeds, printer.. No initial pubiic issue. ‘Table ‘‘A” mainly applies. J. Camm 
is the sole director. Registered office, Park E'ectrical Works, Marshall 
Street, Leeds. 


Calvert’s Motor Company, Limited (74,640).—This company 
was registered on yp oe 16th, with a capital of £5,000 in £1 shares, to acquire 
the business of an electrical and motor engineer carried on by G. Calvert at 
8and 9, Kingsland Passage, and at 487, Kingsland Road, as “George Calvert,” 
to adopt a certain agreement, and to carry on the business of electrical 
engineers, manufacturers of motors, motor cars, motor carriages, launches and 
cycles, carriage builders, makers of and dealers in all component parts and 
accessories thereof, builders of rolling stock, machinery and apparatus, plant, 
&o. The first subscribers (each with one share) are :—G. Calvert, 12, Woodville 
Road, Mildmay Park, N., electrical engineer; W. C. Head, 20, Filey Avenue, 
Clapton, N.; A. J. Woolnough, 91, Benthal Road, Stoke Newington, N., 
bookbinder; 8. T. Boyce, 78,{Benthal Road, Stoke Newington, N., timber 
merchant; O..E. Suffield, 57, Ferntower Road, Canonbury, N., traveller; 
T. C. Woolnough, 91, Ferme Park Road, Stroud Green, N., bookbinder; and 
J. F, Fleming, 56, Canterbury Road, N., engineer. No initial public issue. 
The number of directors is not to be less than three nor more than seven ; the 
first are G. Calvert, W. C. Head (chairman), and A.J. Woolnough ; qualification 
£200; remuneration as fixed by the company. Registered office, Kingsland 


N. 


CITY NOTES. 


London Electric Supply Corporation. 


Tue following is an interim statement by'the directors for the half- 
year ending June 30th, 1902 :— 


First six months. First six months 

1901. of 1902. Inerense. 
Units sold. . ar 1,648,065 1,971,106 $23,041 
Gross revenue .. £33,587 13 11. £33,455 16 0 £4,868 2 1 
Net revenue £10,826 1 6 £16,466 19 7 £5,640 18 1 


. After payment of interest: there remains a balance (including the 
amount of £1,489 193. brought forward) of £10,816 2. 8d., 
applicable to reserve and to dividends on the share capital. The 
directors have declared an interim dividend on the preference share 
capital, payable September Ist, at the rate of 5 per cent. per 
annum, which will absorb £6,230. 


New Issue. —The Tynemouth and District Electric 
Traction Co., Ltd., are-‘making an issue of £20,000 4 per cent. deben- 
ture stock at par. The company’s rominal capital is £90,000, and it 
owns the tramways from North Shields to Whitley Bay, about four 
milesin length. The present issue is made in order to provide for in- 
creased services, the doubling, of part of the track for a short 
extension and other objects. ‘ 


Stock Exchange Notices. —The Committee has ordered 
the undermentioned securities to be quoted in the Official List :— 
Calcutta Electric’ Supply Corporation, Ltd.— Farther issue of 
10,000 shares of £5 each, paid, Nos. 30,001 to 40,000. Urban 
Electric Supply Company, Ltd.—30,000 5 per cent. cumulative 
preference s of £5 each, £3 paid, Nos. 50,001 to 90,000; and 
30,000 ordinary shares of £5. each, £3 paid, Nos. 8 to 30,007. ; 
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The Charing Cross and Strand Electricity Supply 
i arrants forthe dividend on the preference an 

of this corporation were posted to the 


W. T. Henley’s Telegraph Works Co.—An interim 
dividend at the rate of 12 per cent. per annum, for the half-year 
ending June 30th, 1902, will be paid on the ordinary shares 
on September 1st next, ‘the rate for the same period last year 
being 10 per cent. The half-year's dividend on the preference 
«ae at the rate of 44 per cent. per annum, will also be paid on 
the same date, as usual. 


British Insulated Wire Company. — The directors 
have declared an interim dividend on the ordinary shares for the 
half-year ended June 30th, at the rate of 8 per cent. per annum. 


Imperial Tramways Company, Limited. — The 
directors have declared an interim dividend on the £10 ordinary 
shares for the half-year to June 30th last, at the rate of 10 per cent. 
per annum. 

The London United Tramways (1901), Limited,— 
The directors have declared an interim dividend on the £10 
ordinary shares for the half-year to June 30th last, at the rate of 
8 per cent. per annum. 


Fairbairn, Lawson, Combe, Barbour, Ltd,— The 
directors have declared an interim dividend on the ordinary shares 
for the six months to June 30th last at the rate of 5 per cent. per 
annum. 


TRAFFIC RECEIPTS. 


Receipts for Total to date. Miles 


the week. open. 
Week 
Company. ! | 
ending I H 
ne. or Inc. or |This | Last 
Am’at. | “dec. dec. |year. 
Blackburn Trys. Aug. 819 | +121 16,408) + —! — 
and » 16| 2,182 | +419; — 754) — | 
Bristol Trys. & Car. Co. » 15} 5,425 — ° 
British Elec. Trac. Co, :— | 
onport » 698 |—46| 1888 + 898) 5 | 
1,290 | + 28,184) + 3,180| 183 | 
» 8| 899 | +202 22,542| + 8,475| 104 | 
Greenock—Pt.Glargow| ,, 8 620 | +419 15,262) + 9,116) 74 7; 
epool B82 | + 7,793) 879 
Kidderminster .. ¢ 8 286 — 27) 3,871) + 48) 
erthyr.. .. ..| » 8 | 264 3 | 8 
Oldham—Ashton ,, 8 587 | + 16,271/+ 8 | 8 
Potteries 8 | 1,890 | + 45,910) + 1,721 
Southport ee! gp 440° | 4190 | 7,597 |'+ 2,606 | | 
South Staffordshire. 8| 990 | —180| 244984 392 
Swanses.. ..  .., 4, 681 | —167| 14,669| + 1,176| 54 | 
Taunton . » 8) — 984, — | — 
nemouth » 589 | + 64) 8,718) + 768) 
Wolverhampton Dist.| |; 8 498 | +341 | 5,414; + 3,626! 1 
Weston -super- Mare 6 482 2,913 | 
ntral London Railway} ,, 16 +1,864; 46,100/ + 4,898, 6 | 6 
City and 8S. London Ry.|} ,, 17 | 38,222 |+1,859) 19,496| + 6,584 64 43 
Dover Corporation » 16| 312 |—17| 7,053)+ | 8 
Dublin United Trys. 5,229 | +181 | 84,481|— 623) 46 | 46 
16 + 55 4,298 | + 664 
Glasgow Co rp. Trys. ws 16 | 14,442 | — 74 | 180,042 | — 8,739 
Liverpool Overhead Ry. 17] 1,604 | —130 | 11,468|/— 838 ‘ 
Sunderland Corp. » 17} 1,973 | + 72 | 24,488| + 9.909; —| — 
STOCKS AND SHARES. 


Wednesday Evening. 

Tue investment markets are managing to weather the dog-days 
with more satisfactory results than usual. While speculation in 
the general departments is very quiet, the demand for good 
industrials and better-class stocks as a whole is maintained, and it 
is the old-established brokers with a sound investment clientéle who 
are now doing all the business, while their younger brethren, 
‘dependent mainly upon speculatively-inclined customers, bemoan 
the idleness to which they are still doomed. Electric Supply shares 
command quite a lot of attention, and nearly all the changes 
chronicled overleaf are in the upward direction, while several of 
the Telegraph securities have moved on the same plane, and the 
Miscellaneous list also has its improvements to show here and there. 
A good many shares in the concerns -with which the electrical 
industry is connected were marked ex dividend on the last Stock 
Exchange Account day, August 14th, and in several cases the 
deductions have not only been recovered, but the shares show a 
further advance. 

In the electricity supply market, the largest comparative rise has 


aken place in London Electric Corporation issues, the Ordinary 


shares having risen 10s, and the Preference 15s., while the Deben. 
ture stock is quoted within narrower limite, testifying to the addi- 
tional business which is now being transacted ; and certainly the 
interim statement published by the company goes far to justify the 
advances in the shares, the net revenue showing an increase of 
£5,640 18s. 1d. ‘for the first six months of the current year as com. 
pared with the corresponding period of 1901. City of London 
Ordinary shares are up 4, and Bromptons are a particularly good 
market. Both Ordinary and Preference shares of the Brompton 
Company are in brisk demand, and the consequence is, that the 
prices have gone up 5s. over and above the dividend of 3s. 6d. per 
share on each. Charing Cross Ordinary, allowing for the distriby. 
tion of 4s, a share, are rather easier, and so are Metropolitans, the 
long spun-out arbitration apparently exhausting the patience of 
some who have been holding shares since last May as a speculative 
investment. Westminsters are up 10s., Kensingtons being better 
to the same amount. Edmundson’s shares display no change, 
but attention has been drawn to the advantages offered to investors 
by the Debenture stock, in which a fair amount of business is 
doing at about 108, a point higher on the week’s work. County 
Ordinary and Preference quickly recovered their dividends of 4g, 
and 6s. per share respectively.’ Charing Oross “City Undertaking ” 
Preference shares, after being at a discount for some time, are at par 
again, from which it would appear that the overfed underwriters 
have now disposed of all the shares they wanted to sell. There are 
no new issues rumoured as likely to take place in this market, but 
the continued scarcity of good Preference shares and Debenture 
stocks is marked enough to secure a cordial welcome to a fresh- 
comer offering any attractions at all. 

Globe Telegraph and Trust Ordinary maintain their rise of last 
week, despite the deduction of the dividend of 4s, 9d., while the 
Preference, ex 3s. per share, are unchanged at 13, Submarine 
Cables Trust Certificates do not move, although a sharp rise has 
lifted Anglo-American Telegraph stocks appreciably. Anglo “B” is 
up three points, and the other clagses have risen in proportion, nor is 
there any large amount of stock to be had in the market, the 
dealers being only too anxious to buy “for money.” Ostensibly 
the jump is due to what is called the revival in Yankees, but con- 
sidering that the American market is about as dismally dull—so 
far as business goes—as a seaside hotel in wet weather, we fancy 
that the shortness of stock furnishes a reason nearer to the real 
mark. Anyhow, the Anglo-American boomlet has put quite a 
spirited appearance into the miscellaneous market of the Stock 
Exchange. Eastern and Oriental varieties present no special 
feature, even Marconi fears being dropped for the time being. 
West African Telegraph Debentures are fallen from the Stock 
Exchange Official List, but the shares keep about £4, 


National Telephone issues are now quoted ex dividend, with the 


exception of the two Debenture stocks, and the quotations parti- 


ally reflect the deductions. The Preferred shares, however, 
recovered the distribution, although the Preference stock shows the 
fall of 3 points represented by the interest. Moreover, the First 
and Second Preference are marked down £1 each, the dividend in 
each case being but 6s.aghare. Other telephone descriptions have 
not fluctuated. 

Naval Review receipts were not expected to assist the electrical 
railway lines to any extent, unless it were Waterloo and City, and 
the traffic publications accordingly brought about no alterations in 
the prices of the various stocks, all of which are now quoted 
But electrical traction securities are in high favour, especially 
London United Tramways Debenture, which now commands the 
high price of 109. Curiously enough, the Preference shares até 
neglected, and keep about 20s. premium. It is not inconceivable 
that the would-be buyers of the Debenture stock, finding their 
orders to purchase at a reasonable premium are in vain, may tur 
their attention to the company’s Preference shares, in which case & 
rise of, say, 10s. or 202. might be brought about. The extension of 
the tramlines to Teddington will probably be opened next month. 
District Ordinary is higher at 33, and has been still better, wet 
weather always being considered a “‘bull” point for the Under 
ground lines. Cape Electric Tramway shares have hardened to 28; 
Anglo-Argentines are well supported at 2} buyers, and there has 
been some inquiry for Perth Electric Tramways (W.A.) 5 per cent. 
Debenture, the stock changing hands at 1024. Calcutta new shares 
at £1 premium are 2s. 6d. up since we last wrote. 


Notwithstanding the increased dividend declared by Henley’, 
the price of the shares continues the same, viz., 164, it being 


- thought that the better distribution had been discounted before- 


hand. Callender’s are 16. British Insulated Wire 4} per cent. 
Debenture Stock does not lock dear at its present price of 102. 
‘Industrial shares.as_a whole are somewhat idle, and the quiet 
business which is doing in electrical descriptions has been pro 
ductive of no sensible change in prices. 
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SHARE LIST OF ELBOTRICAL COMPANIES.—TELEGRAPH AND TELEPHONE COMPANIES. 


Business done 


Stock Closing Closing during 
Present or Quotation 
Issue, : the last three Aug. 13:h, Aug. 20th. "Sg, 
1sey. | 1900, | 1901. 
82,300 African Direct ih, 4 % Debs. ooe eee 100 soe toe eee 98 —102 98 —102 
25,000 Amazon Telegraph Co. shares, Nos. lto 25, 000 . cee 10 eee eee 3§— ay 34— 4} 
119,7007| Amazon % Nos. 1 to 1,250 Red, coe | 100 | ove oss | 70— 80 | 70 — 80 
804,720 | Anglo-American Telegraph an ose oss + |Btock|-73/6 | 3 6ls. | 45 — 48 47 — 50 
8,097,640 Do, do, t 6 Pref. eee eee eee Stock 6 6 6 % 89 91 92 94 
8,097,640 Do. do. Deferred eos eee eee Stock £1 7s.| 5s. 2s. 7t 8 
44,000 | Ohili Telephone, Nos. 1 to 44,000 ... ... 5 5% | 3a— 4  4xd 
13,333, 3008 Commercial Oable $100 | 8 8%.18 % —165 [155 —165 
1,741,0297 Do. do, Wterling 500 year 4 % Deb. Btock Red. Stock] ... oa ce 95 — 97 95 — 97 
16,000 Ouba Telegraph toe eee see eee eee 10 44% 4 %G 5 6 5 6 
6,000 Do. 10 % Pret. soe eae soe see 10 soe 124— 134 124— 133 
12,981 Direct Spanish Telegraph see tee soe oor eee 5 4 % 4 % 4 % 24— 3 23— 34 
6,000 Do. do. 10% Omm.Pref... |B | | | | 8h | 8h 
60,7102| Direct Unitea Btates Oable “Da. 20 | 84% | 88% | 93% }10—11 | 10 — 11 
Direct India Cable, 
96,300 Nos. 1 to 1, 200, bea} 100 oo soe see 99 102 99 102 
4,000,000 Ord. coo F BH] | 7 HG —127 —127 
1,930,807 Pref. Stock 100 eee 87 90 87 90 
1,482,2687 Mort. Deb. Stock Red. |Stock| ... oss {108 —112 —112 
00,000 | Hastern and Ohina Telegraph ...| 10|7%|7%1{7 11g— 125° | 114— 124 
820,0007; Do. Tel % Stock 107 —112 107 —112 
Eastern and South African egraph, 4% Mort. Deb. 
$00, 0008 % Mt. Debs. (Mauritius Bub.) 1—8,000 25 100 —103 % 100 —163 
180,227 aicbe Telegraph and oes coe “see 10 52% 54% 54% 9— 10 9 — 10 
180,042 do, 6% Pref. eee eee 10 124— 134 124— 134 
150,000 | Great ‘Norther Coble th 10 125 GH % | 25 — 27 25 — 27 
Balifax and Bermu lst Mort. 
70,900 within Nos. 1 to 1,200, Red. 100 eee oo eee 99 1C2 99 102 
17,000 European Telegra oe | 25 10 % 10 % |10 % | 38 — 42 88 — 42 
100,0002) London Pitino Telogmph, 6 % Debs. tos soe | 200 —106 |102 —1C6 
2,680 Montevideo Telephone, | Nos. 1 to 72,680 eee 1 vee te 4 4 
86,492 Do. do, do. 5 % Pref, Nos. 1to 86,492 | 1 
983,333 | National Pref. Stock ... | 100 | 95 — 99 92 — 96 
200,000 - Pref. shares eee doe vee 2 eee 3k 3g 4§— 4g 4§— 4g 
1,966,667 De Def. Stock tes vo * see eee 100 gee 60 64 xd 56 ee 6) 54 eee 58 
15,000 Deo. Ist Pref. .., vee | 10; 6 6 6 12 — 14 11 — 18 
15,000 Do, - Cum. 2nd Pref. 10 | 6 6 6 ll — 13 10 — 12 
250,000 Do. Non-cum, 8rd Pref, 1 to 250,000 5/5%/5%|5 53 | 48— 5 
2,000,0007 Do. Stock Red, cee Stock 34 34 25 98 95 98 
4 Stock Red.... 100 4 4 102 102 —106 
171,504 | Oriental Telephone and Elec., Nos. 1 to 171,504, fully paid| 1/5 %|6%| 6 ty 
100,0007| Pacific and European Tel., 4 Guar. Debs., 1 to 100 | | sve | 99 —10z 99 —102 
11,839 | Reuter’s... | 7h | 7 
3,303 Bubmarine Oables Trest see eos eee eee Cert. 110 —120 110 —120 
58,000 | United River Plate Telephone _... 517 %17%17%| 48— | 48— 52 
40,006 Do, do, 5 % pref. Nos. 1—40,000 5 ees eee b 5 
179,9477 Do. do, 5 % Debs. oo eee Stock oes 161 —104 101 —104 
155,600 | West African 5 Debs... 100} | | {100 —103 —103 
80,008 West Coast of America, Nos. 1—30,000 and ,001—58,008 24 eee eee 
150,0007 Do, do. 4% Deks., 1—1,500 gua. by Bras. Bub. Tel. | 100 | ... | 97 —1CO 97 —1C0 
207,980 | Western Ltd., Nos. 1—207,930 | 10) 7%) 7%] 7 % | 12h | 114— 125 
75,0007 Debs. 2nd series, 1906 see 100 eee 4 eee 101 —104 101 —104 
848,7772 Deb. Stock Red. eee 100 ae eee 97 —10) 97 —100 
88,321 West and ph eee see tes 10 &% t % oes 
84,563 Do, do. 6 Cum. Ist Pref. eee 16 ees eee 42 54 42 
4,669 Do, a do. 6 Oum. 2nd Pref, ... 10 ooo eee eee 3 wate 4 3 7d 4 
80,000) Do, do. do. 5 % Debs., Nos. 1 to 1,800 100 eee | vee | coe 99 —102 99 —102 
: ELECTRICITY SUPPLY COMPANIES. 
100,000 Blackheath and Greenwich Dist. Electric Light, Ord. eee 1 eee 
100,000 Do. 44% 1st Deb. Stock, Prov. Certs. | 100} ... ese «» {103 —106 /103 —106 
19,661 | Brompton & trea cae Hlec. Lt. Bup., Ord., 101 to 19,761 51/6%/6%Hi8%i 9— 92 | 94— 10 
20,000 do. 7 % ‘Cum. Pref.... 5 eee cee eee 93— 94— 10 
50,000 and Strand Electricity Supply __... 5 %19% 9—10 
50,000 do. do, 44% Oum. Pref, 5 eee 54— 6 5i— 
250,000 do. 4% Stock Red. 100 | ... ose {105 —107  |105 —107 
84,000 ca Beprly, Ord. eee see 5 6 % 53% 4 % 54— 52 5. 
150,0007 Btock Bed. . vow | | (109 —212 —112 
City of London Electric Lighting, 4¢,001—110,579...| 8— 9— 10 
Do 6 0,000 ... 10/6 6 —18 
Do. 5 b. Stock, Botip. (iss. at £115) all paid |... | [192 —297 
Do. 43% Deb. Stock, Prov. Certs., all paid |100| ... | | —104 [102 —105 
Oounty of Lond. & Brush Prov. Elec. Ltg., Ord. 1—40,000 | 10 | 4 4%| | 
Do. do. do. 6 % Pref, 40,001—60,000 | 10/6 %/ 6 | 12 — 12% | 12 — 195 
Do. % Deb. Stock, Prov. Certs (all paid) Rd... | | | | (109 —112 [109 —212 
Edmundson’s Corp., Ord. Shares tee eee eee 6 6 % 7 7 % 64— 62 64— 62 
Do. do. 6 % Cum. Pref. soe vee eee eee 6 6 6 2 
Kensington and Knights Electric, see 5 11 1 1 
do, & % Deb. Btock Stock oor eee eee 101 —104 101 —104 
London Electric Supply iti Ord. 3 soe eee 12 24 
Do, do, do, 6 % Pref. 5 eer 4} 5 54 
etropolitan Electric 101 to 62,500 | 10 6 — 1 
Do ortgage Debenture Stock | ... | {108 —112 —112 
Do, 33 Mort, Deb, Red. eee Stock’ eee 99 —102 9) —102 
Notting Hill Blectric ting o | 10) 7 7 6 184— | 
St. James’s and Pall Hlectric Light, Ord. ... 5 {148% [144 144—1 144— 154 
Pref., 20,081 to 40,080 5/7 7 7 — 9% 
do, Deb. Red. 100 eos wes 97 —100 97 —100 
Bmithfield Market 5 1g— 2 | 12— 2 
Do, oe eee 100 see cow eee 80 ‘90 80 90 
65,000 South London Electr ity Boppy, eee 5 cee oes 3 24 3 
109,518 | Westminster Electric Supply, 5 Y% 104% |103% | 106-115 | 11 — 12 
* Subject to Founders Shares. + Quotations on Liverpool Stock Exchange, 
all share full in deferred share warrants, ts used as 
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SHARE LIST OF ELECTRICAL COMPANIES.—Continued, 
ELECTRICAL RAILWAY, MANUFACTURING, AND INDUSTRIAL COMPANIES. . 


i Stock ; Closing Closing Business done 
issue, Ghare,| the last three years. 18th. 20th. 20th 
G t | 1899, | 1900. | 1901, a. 
800,0007 Do. 1st Mort. Deb. Btock Red. [Stock ,,, | 83 — &8 83 — 88 oes 
62,074 British Sinus Traction oe ees see one oer 10 8 % 9 % 9 % 124— 134 124— 134 13 123 
90,000 Do. do, 6 Cum. Pref. eee eee ee 10 eer eee eee 124— 13 124— 12} 123%, 12, 
600,0002 Do. do. 5 % Perpetual Debenture Stock ... |Stock) —127° —127 1264 | 1254 
70,000 = Insulated Wire Ord. eee eee eee eee eee 5 20 % 15 % 10 % 73— 73 74— 72 7% ory 
70,000 do. 6 Cum. Pref. eee oer 5 eee oe eee 52 eee eee 
50,000 qBrowett, & 1890), Ord. | 188. to 15s. | 188 tol5s.| .. | 
50,000 6% Cum. Pref. «| £1] | 6 16/6 to 17/0|16/6to17/0|} .. | ... 
105,731 | Brush Blecl. 3 1¢0105,731  « «| BY SY wl. 
150,000 Do. Non-cum. 6 Pref. eee coe 2 6 6 3 % 2 14— 2 vee 
125,0607 44 Perp. eb. Stock eee eer Stock ees eee eee 102 —105 102 —105 aes 
25, Perp. 2nd Deb. Stock eee Stock eee 93 98 93 98 eee eee 
$0,000 Cable: Construction shares, Nos. 1—30,000 ... 5 | 15 15 20 %| 154— 16h | 154— 164 16 153 
40,000 Do, do. 5 % Cum. Pref. soe ove 5 see eos eee 54— 6 54— 6 513 
90,0007 Do. do. 44 % 1st Mort. Deb. Stock [Stock) oes —113 —113 
1,969,800. | Central London Railway, Btock 4 %|105 —108 {1038 —106 xd} 165} | 104 
440,100: Do, do, 4% Pref. Stock ... eos |Stock) 4 106 —109 —107 xd} 106 | 105 
440,100 Do. do. Def. do, ose eee 4 %|103 —106 —106 103} 
be 855,000 | City and South London Railway ... eee [Stock} 12%] 124%] 2 71 — 73 71 — 73 73 714 
64,000 | Crompton & Oo., Nos 3| 74%| 22— 92 | Saal... |... 
J 0. 
100,0002 and 901 to 11, 000 of £50 oer eee oes 101 % 101 % oes 
99,261 & Utd, El. El. “A” shares, £3 pd. 1 to 99,261 5| 6 23 i— sos 
- 17,189 Do. “2° Shares, 01—017,189 ... 5| 6 23 1g— 24 | 14— 24 vee 
844,0237 Do, a 4% Deb. Btock Red 100 eee eee 74 78 74 78 eee 
100,0007 Do. do, 5% 2nd Deb. Stock allpd. | 100 | ... eee | 78 — 83 78 — &3 
$1,390 | Do. do Gum, Pref. ww | | | 3 | 8 2 | 
182,5007 Do. do, Perp. 1st Mort, Deb. Btock eee Stock wee one coe $8 —I101 $8 —101 eee 
18,000 General Elec. Co. (1900) Cum. Pref. oer 10 eee 5 % 5 % 93—103 9g— 103 eee eon 
150,000 Do. do. Mort. Deb. soe coe Stock ooo eee vee 99 —102 $9 102 oer eer 
$5,000 | Henley’s (W. T.) Telegraph Works, Ord. ... 5 15 20 20 %| 16 — 17 16 —17 162} 164 
$5,000 Do. ove do, 43 Pref. coe 5 4 4g 52 52 eee ves 
50,0002; Do. do. 44 Mort. Deb. Btock:.. Stock} .., tee es —115 111 —115 wee 
50,000 | India-Rabber, and Telegraph Works ree | 10) 10 | 20h— 21% | 203— 214 PAR 
800,0007 Do. do. do, 4 % ist Mort. Deb eee eee 100 eee eee 100 —103 100 103 ose eee 
87,500 |{Liverpool Overhead Railway, Ord. ... ow | 10) 88%) 14%) 44— 42 | 4427 ove 
16,000 T Do. do. Pref., £10 paid eee 10 5 see 10 104 9g— 103 soe 
7,500 | Parker (Thomas), Limited, Ord., Nos. 1 to 7,500 ... | 144— 15h | 144—154 
§$Rosling & Fynn 6 Cum. Pref. oon soe toe £1 coe 6 eee 19/0 to 20/0. eee eee 
87,350 | Telegraph and Maintenance ... | 12 | 15 174%) 20 %| 87 — 40 87 — i0 | 38¢ 
150,0002 Do. 4 Deb. Bds. Nos. 1 to 1,500 Red. 1909 | 100) —105 —105 


40,0002 Waterloo and City Railway, Ord, Stock ose eee 100 3 % 3 % 3 % 92 95 £0 $3 xd 923 oon 


+ Quotations on Liverpool Stock Exchanges. _ $ Unless otherwise stated all shares are fully paid. § From Bradford Share List, 


LATEST PROCURABLE QUOTATIONS OF SECURITIES NOT OFFICIALLY QUOTED. 


Consolidated hone Construction and Maintenance, Oldham, Ashton, de Electric Ord., 144—15, 
* From Birmirgbem fbere Lirt. { From Manchester Share List. Bank rate of 3 per 6th, 1902). 


MARKET QUOTATIONS, Wednesday, August 20th. 


CHEMICALS, This week.| Last week, | Inc, or Deo; METALS, &o, (continued,) | This week,) Last week.|Ins. ox Deo, 
oe oe per owt. 5}. oe g Copper Sheet ee ee ee perton £69 £69 oe 
Nitric ee ee ee per 22)- eo g ee ee ee per ton £69 ee 
Oxalic oc es percwt. oo ~“Electrolytic) es perton £63 £63 oe 
@ BSualphuric.. .. percwt. 5/6 ae on Sheets .. perton £75 £75 
miac, Bal .. ee percwt. 42’. perton os 
‘Muriate (crystal) per £88 10 #88 10 ee H.O, Wire perlb. 8d. 
ee per ton £80 £80 ee Ebonite Rod... ee oe oe per lb. ee 
Bleachin powder oe. perton £1 £1 Bheet oe perlb, 6/- ee 
@ Bisulphide of Carbon .. .. per ton £15 #16 ve German Silver Wire... per lb. 1,5 
@ Borax ee tee Porton £18 #18 os h Gutta-percha fine .. ee es perlb, 
ee ee per 6/6 ee Tron, jharcoal Sheets ee ee per ton £18 £18 
a r Sulphate ee perton £19 £19 Pig (Cleveland warrants)... per ton 52/2 61,8 6d. inc. 
a » Nitrate .. ee perton £24 os Forgings, according to-size per ton) From £11 | From £11 
» WhiteSugar .. .. perton £81 £81 Serep, eavy . per ton| 47/6 to 60/- | 47/6 to 50/- 
@ Mei ee 
a Ne Ber gal 5/6 5/6 g Lead, Englich Ingot oe ee per ton, {5 £11 5-| £1176 } 2/6 dec. 
a Bichrom casks... 8a, 8a, oe Sheet es perton £18 £18 
ton |; £24 £24 oe m Manganin Wire No. 26 .. es perlb, 
w Bisulphe per ton £35 £36 ee g ee perbot.| £8 15 . £816 
Bhellac ee per 169/- 109). Mica (in original oases), small .. perib.| 8d. 8d. to 9d. 
@ Sulphate ot ‘Magnesia ae per ton £4 10 £410 es n medium perilb.| 1/9 to 2/8 | 1/9 to 2/9 
Bulphur, Sublimed Flowers .. per ton £6 6 #2665 ee . large .. perlb,| 8/8t0 7/8 | 8/8 tot, 
eo» perton 25 10 265 10 oo 2 per Ib, {113d.to 1/2 |1144, to 1/2 
es ee oe perton £6 £65- bars & per Ib. | 1/- to 1/8 ij- to 18 
a Constie’ (white 70%) .. perton | #10 15 #10 16 os — per Ib, om 1/2 om 
es perton £8 #8 vs Piatinom per oz. £4 £41 Is. dete. 
ite, caske ee perlb, 23d. 23d, ee Siliciom Bron per lb. 9d, to to 1/- 
: METALS, &e.- $ m inbare £58 £58 
in, block ton { £128 to £125 to £3 inc 
6 Alaminium Ingots, in ton lots perton| £148 £148 £129 £126 
metal in Por ton |£40 4140|£40to £140 White - friction Metals — 
toi bata et ve white A nt” brand . perton) £86 to £60 | £36.to £60 
(brazed) .. perib: ae Grey Cotton, on per Ib, "a. 7d. 
on drawn) per lb, 7d, a, 6lea, Flax ee perib. a. 
(solid drawn)... ber Ib. 180 be. Jute rove.. tos £11 15 £11 10 Bs, inc. 
@ Copper Bars (best selected) .. per ton £69 £69 Zino, Bh’s, (Vielle Montagne bnd.} per ton) . as 
es a Messrs. G. Boor & Co. f India-Rubber, G.-P. and Teleg. Works k Messrs. Morris Ashby, Limited. 
os. Bolton ns, essrs. war n Messrs. 
by} Messrs F. Wiagins & fons. supplied Ly} Messrs Bolling & Lowe. supplied by) Messrs. Johnson, Matthey & ride 
Bmith th & Co, j Mesers. Walter H. Hindley & Co., Ltd. The. Phosphor Bronze Company, L 
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THE ARBITRATION BETWEEN THE 
METROPOLITAN ELECTRIC SUPPLY CO. 
AND THE 
MARYLEBONE BOROUGH COUNCIL. 


(Continued from page 288.) 


ConTINvInG his address on Thursday, Aug. 7, Mr. Fletcher Moulton 
said there was one other matter which -he had to notice further, 
and that was the question, What were the defining limits of what 
the Borough Council was buying ? because there was no inconsider- 
able sum dependent upon that. As to the “date of purchase ” in 
the clause, he submitted that it meant the date when the notice to 
treat wasgiven. The notice to treat brought into relationship the 
vendor and the purchaser; the price had necessarily to be 
settled after that, but it could not be settled as to what the. price 
would be at the date that it was to be settled. The price 
was to be fixed as the price of the undertaking—all that was 
there at. the time the notice to treat was given. It was contem- 
plated that the undertaking should be carried on by the Metro- 
politan Company and handed over as a going concern. 

The Umpire: And carried on as a going concern apparently, 
because the date of the transfér is the date as from which the 
powers and privileges pass. 

Mr. Cripps, K.C.: Our obligations are upon us up to that date. 

The Umpire said that he was not.suggesting that there would be 
any difficulty as to what the statute meant them to do, because the 
words of Section 2 provided that the purchase was to be a sum in 
gross, and on such terms and conditions as might be either agreed or 
settled by arbitration. The power to settle terms and conditions 
gave the arbitrators and the umpire ample power, no doubt, to 
work out equitably the rights between the parties subsequent to the 
notice to treat. 

Mr. Moulton submitted that all the tribunal had to do was simply 


to decide a gross sum—they could not be required to assess that . 


sum on certain terms and conditions. 

The Umpire remarked they were not in that case dealing with 
the Lands Clauses Act simply, but with an Act of Parliament which, 
no doubt, said that the arbitration was to be an arbitration in the 
manner provided by the Lands Clauses Act in the purchase and 
taking of property otherwise than. by agreement, and it seemed to 
him, without expressing any final opinion, to say what was to be 
done either by agreement or by means of such an arbitration, was to 
settle a sum in gross, and also the terms and conditions upon which 
purchase money and compensation were to be paid. 

Sir Edward Clarke, K.C., said it seemed to him that that might 
become a very serious question if it be contended that it was in the 
power of the tribunal now to make the terms and conditions upon 
which the purchase was to be carried out. 
the tribunal might mention a gross sum as representing the price of 
the property which was to be -transferred, and might at the same 
time be asked by the company to impose terms and conditions upon 
the Borough Council with regard to the time at which it should 
take possession, with regard to the price that it should give to the 
company to sever works which were not required after that time, 
and so on. So far he had not heard of any such terms and con- 
ditions being asked for, but when they were aeked for, it would 
become very important to discuss the scope of the language to be 
used. As faras it stood at present before the tribunal, he took it 
to be simply a question of- assessment. of the sum in gross, which 
was to represent the price to.be paid by the Borough Council for 
taking that which passed over to them, and he should submit that 
in arriving at that sum, it must be estimated according to the con- 
dition of the works, and at the time when the notice to treat was 
given. 

Mr. Cripps said they would claim expenditure in 1902 to be con- 
sidered in what was taken over by the Borough Council at the end 
of the concession, as far as the expenditure had been proper. Of 
course no one would atk for mere expenditure that had been im- 
properly incurred. 

Sir E. Clarke said that the word “proper” might have a double 
meaning. It might mean proper for the purpose of producing an 
income from a self-contained supply applicable to the area. If 
that were the case, he thought: there would be little difficulty about 
it at all; but if it meant proper considering it.as an entire system 
and not separate to the extent of having a self-contained system 
in Marylebone itself, then he said that it would not contribute to 
the income.which the Council was going to receive from the pro- 


It might well. be that- 


perty, and therefore. they were not called upon to pay anything for. 


it at all, 

Mr. Cripps said it was his desire to meet the Borough Council on 
that point, and to be as reasonable as possible. : 

Sir E. Clarke observed that the point was a very serious one, 
upon which he would feel bound to put evidence before the 
tribunal. 

Mr. Fletcher Moulton, resuming his speech, suid he should take 
it that the plant which physically passed to them was that which 
was there on December 3ist, 1901. He then enumerated various 
items of expenditure which the company had made since, which, 
he said, the Vestry should not be asked to pay for. He laid special 


stress upon the expenditure of £49,000 for continuous current mains . 
in district C, about one-third of which. he, said had been put down 
this. year. 

The Umpire said he hoped. the parties would act in concert as to . 
new work. It was absurd that new work should go on with-- 
out it being known what Attifude the Borough Council adopted. 


towards it... 


Mr. Todd, the company’s engineer, remarked that the work was’ 
proceeding-day by day, and the amount would vary daily. 

Sir E. Clarke remarked that they had no control, neither had: 
their engineers been asked to concur in the expenditure. They had, 
however, given, notice to the company that all the work they were 
doing was at their own risk, and that they would not be liable for 
it. Despite that notice, they had continued to spend large sums of 
money. 

The Umpire said that it was a most unbusinesslike course of pro- 
ceeding, and he could not conceive how it should be allowed to 
go on. 

Mr. Cripps said it was manifestly in the interests of the company 
not to spend a farthing if they could help it, but.on the other hand, 
they were under obligation to supply the district till the date of 
bran transfer, which might be at the end of this year or any future 

ime. 

Sir E. Clarke said that what they complained of was that the 
company had gone on spending large sums of money, not for the 
purpose of improving the supply of the Marylebone area at all or for 
the purpose of improving the position of. the Vestry, but for the 
purpose of tying the whole thing up to Willesden in a way which 
would enable them to deal on better terms with the municipality’ 
in the future.. He did not say that that statement should be taken as 
proved, but, at all events, it was upon that ground that they had 
objected to the expenditure of these large sums of money. 

The Umpire said it had been clear fora long time that the con- 
tention on one side would be that what they were doing would be 
justified by the necessity of continuing the undertaking, and, on the 
other side, it would be said it was done for an ulterior purpose. 
Which was right and which was wrong they could not now judge; 
but as the parties were not in accord as to the propriety of the 
work, he should have thought that the reasonable thing for the future 
was that the engineers should meet and try to: act in concert as to 
dealing with the district. 

Mr. Cripps said that, rightly or wrongly, the company considered 
that they could not meet their obligations without going to a certain 
expenditure ; it had nothing to do with Willesden, but with Mary- 
lebone itself. 

Mr. Fletcher Moulton said the substantial expenditure which they 
objected to was in two forms; one was expenditure.on the buildings 


--in North Street, and the other the expenditure upon motor- 


generators there. They felt that that expenditure should be stopped 
by mutual consent, because no expenditure of that kind assisted the 
company to fulfil its obligations. 

Mr. Cripps said that their view was that the right principle was to 
substitute motor-generators for house transformers. 

Mr. J. Conacher was then called, and further cross-examined by: - 
Mr. Moulton. 

The proceedings were adjourned. 


Last. Friday week Mr. E. R. Debenham, a member of the Maryle- 
bone Borough Council, and chairman of the Lighting Committee, 
gave evidence in support of the Council’s claim. In reply to Lord 
Robt. Cecil, K.C., the witness said he had made himself acquainted 
with all that the Council had done in connection with the matter 
of electric lighting. In the course of their investigations the 
Lighting Committee had their attention drawn to the agreement of 
October, 1889, with the Metropolitan Company. Counsel’s opinion 
was taken upon it, and subsequently an action for a specific per- 
formance of the agreement was. commenced. They ascertained that 
the system in Marylebone was not self-contained, because. there 
were frequent applications for through mains. On the question as 
to the probable extension of the use. of electricity in Marylebone in 
the future, the witness said that the difficulty in Marylebone was 
that it was very difficult to get space there, and also very difficult 
to get labour. Labour, was very expensive, and it would not be. 


- possible to make industries of that kind very large. 


Cross-examined by Mr. Balfour Browne, K.C., the witness said. 
that certainly his ideasef the agreement was that the system was.to 
be a self-contained one. 

A self-contained system in case of breakdown would be a bad | 
one ?—I think there. are. self-contained systems elsewhere that. do 
not break dawn, : 

Do you know that. this. company has: had a serious fire at one of . 


-its electric lighting stations ?—I know you have had several. 


If that takes place, is not a self-contained system a serious detri- 
ment ?—Well, we were without light a good deal in Marylebone, 
though we had not a self-contained system. 

Continuing, witness said he supposed that it would be an advan- 
tage that in the case of a self-contained system there should be 
some arrangement by which it would be possible for it to draw 
upon some other part of the system which could give a supply. At. 
one time the: Vestry applied for an order for electricity themselves, 
and in 1898 they were granted a. provisional order. There was. 
also an order promoted by a company called the Marylebone Com- . 
pany. When the matter was before the House of Commons as far . 
as his recollection went, Mr. Cripps, for the Metropolitan Company, | 
suggested that there should be a purchase, and that if should be. 
under the terms of the Lands Olauses Act. 

Mr. F. H.. Cameron, member of the firm of Sherwood & Co., . 
Parliamentary agents, examined by Sir Edward Clarke, said he had , 
charge of the St. Marylebone ordér last. session. An arrangement, 
was made between the Borough Council and the Marylebone Com-. 
pany to oppose it. The o ition to the’ Bill confirming the 
electric lighting provisional order, promoted by the Borough 
Council, was withdrawn on the understanding that the-Council had 
agreed to purchase the Marylebone part of the Metropolitan Com- 


ny’s unde ing. 
Pep vidence was a tendered by Mr. F. K, Stewart, of the firm of; 
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Greenwood & Co., solicitors to the Borough Courcil, relative to the 
various negotiations which bad taken place between the Council 
and the Company in regard to the matter under arbitration. ° 

. The arbitration was adjourned until October 20th. 


THE ELECTRICAL LEGISLATION OF TH 
SESSION. 


{FROM OUR PARLIAMENTARY REPRESENTATIVE. } 


_At the beginning of the year, when the private Bills were being 
brought forward, the Session of 1902 looked like being one of more 
than ordinary interest to those engaged in electrical enterprises. 
It is true that many measures have gone through which, if carried 
to completion, mean the expenditure of many millions of money, 
but “compromise” has been the order of the day, and promoters have 
shown a disposition to enter into agreement with opponents which, 
while praiseworthy in itself, will probably lead to heartburnings in 
‘the future. As year by year goes by important principles are 
settled and become precedents. Thus this Session little has been 
heard of electrolysis with respect to tramway proposals, while the 
many power schemes which have been passed are all based on the 
South Wales Electric Power Act, which was fought out at great 
length in the Sessicn of 1900. The great municipalities—and a con- 
siderable number of small ones too—seem to have absolutely 
established their claim if they think fit to be excluded from the 
operations of these schemes. This Session also there has been no 
scheme of the novelty and magnitude of the Liverpool and Man- 
chester Express Railway, which occupied a great deal of attention 
in the last two Sessions. The proposal for an electrical railway 
from London to Brighton and the incorporation of a company with 
a capital of £9,000,000 bade fair at the commencement of the Session 

© be the chief electrical Bill of the year, but after considerable 
skirmishing over. Standing Orders, the Bill was rejected on 
technicalities before its merits were considered by a Select Com- 
mittee, 

Undoubtedly the most important Bills from an electrical point of 
view have been the tube railway proposals for London. The fight, 
however, has been not on engineering points, but on public con- 
venience and finance. Parliament has made up its mind that 
London is not to be exploited for the benefit of promoters, and the 
Select Committee of Sir Wm. McIver, which is now considering the 
most important of the schemes, has adjourned till October, when the 
financial proposals of the promoters will be fully gone into. At the 
beginning of the Session no fewer than 28 London Tube Bills were 
brought forward, viz., Charing Cross, Hammersmith Electric Rail- 
way, No. 1 Bill; the Charing Cross, Hammersmith and District 
Hlectric Railway, No. 2; the City and North-East Suburban 
Railway, No. 1; the City and. North-East Suburban Railway; Ne. 
2; the King’s Road Railway ; the King’s Road Railway (Putney 
Extension); the North-East London Railway, No. 1; the North- 
East London Railway, No. 2; the Piccadilly and City Railway, 
No. 1;.the Piccadilly and City Railway, No. 2; the West and 
South London Junction Railway; the London United Electric 
Railways; the Brompton and Piccadilly Circus Railway~ (new 
lines) ; the Central London Railway (néw lines); the Charing Cross, 
Euston and Hampstead Railway, No. 1; the Charing Cross, Euston 
and Hampstead Railway, No.2; the Charing Cross, Euston and 
Hampstead, No. 3; the Islington and Euston Railway; the City 
and Crystal Palace Railway; the Edgware and Hampstead Rail- 
way; the Great Northern and City Railway; the North-West 
London Railway ; the Great Northern and Strand Railway ; the 
Baker Street and Waterloo Railway; the City, Wandsworth and 
Wimbledon Railway; the City and Brixtoi Railway; the East 
London, City and Peckham Railway ; the Victoria, Kennington and 
Greenwich Railway. 

‘Of these, the City, Wandsworth and Wimbledon; the East 
London, City and Peckham, and the Victoria, Kenttington and 
Greenwich Railway were dropped and the remainder came in two 
groups before Select Committees of thé House of Lords respectively 
presided over by Lord Windsor and Lord Knutsford. - Before these 
Committees the proceedings became most complicated, abandon- 
ments of certain porticns of Bills, and the amalgamation of different 
interests being of frequent occurrence. The Crystal Palace Bill, 
the Central London Railway (new lines), the King’s Road Railway, 
and the King’s Road Railway (extension) were thrown out, and the 
Charing Cross; Hammersmith and District, the- City and North- 
East Suburban, and the West and South London Junction. Railway_ 
Bills were withdrawn. The proposals in the remainder of the Bills 
afterwards came before Seléct Committees of the’ Houre of 
Commoner, and have been passed with the exception of the London 

. United Electric Railway and the Piccadilly, City and North-East 
London Railway which are postponed until the autumn. 

There were no fewer than seven Bills for conferring powers on 
companies to supply electricity in bulk, but in only’ one case was 
there any fight. - In this solitary case the battle was between the 
Northumberland-Electric Power Company and the Newcastle-upen- 
Tyne Electric Supply Company, who scheduled practically the same 
area. A Lords Committee decided after a long hearing in favour of 
the proposals of the Newcastle-upon-Tyne Company. Schemes 
dealing with parts of Leicestershire and Warwickshire, Derbyshire 
and Nottinghamshire, Kent, Gloucester, and Cornwal), went through 
almost without opposition, the petitioners against the measures 
being dealt with privately. In additior the South Wales Electric 


Power Distribution Company got their Act of 1900 slightly 
extended, and the North Metropolitan Electric Power Company, 
after a stiff fight with the local authorities, got the extensions of 
their area, éxcept in the case of Willesden. 

With regard to the Bills dealing only with electric light, there 
has been a falling off this year as compared with last. The London 
County Council came forward with some far-reaching proposals 
respecting the purchase of generating stations for the supply of 
electricity in bulk. The learned legislators in the past, who decided 
that after a certain period a local authority could compulsorily 
purchase the electric lighting undertaking within its area, probably 
never contemplated the growth of the enterprise, and the establish- 
ment of large stations to supply more than one district. The 
County Council, however, seeing that this is a factor which may 
prove a stumbling-block to its policy of municipalising everything, 
and consequently sought for powers to enable the local authority, 
or as an alternative the Council itself, to acauire these bulk stations 
outside the area. The Bill was, however, thrown out by a Select 
Commitiee of the House of Commons. The undertaking of the 
Garston Electric Lighting Company becomes transferred to the 
Liverpool Corporation by the Garston Transfer Bill, and Parliament 
has sanctioned the undertaking of the Norwich Company being 
acquired by the Norw‘ch Corporation. By sections in their Omnibus 
Bills, further powers have also been conferred on the local authori- 
ties of Dartford, Nottingham, Birkenhead, Huddersfield, Aber- 
tillery, Finchley, and Eastbourne, in respect of their electric 
lighting undertakinge. There were eight Bills confirming orders 
granted by the Board of Trade, and it is noticeable how 
few orders were applied for by limited. companies as against 
thore by the local authorities, compared with the state of 
things but a few years ago. Orders have been confirmed 
in respect of the following districts:—Tottenham, Wood Green, 
Edmonton, Enfield, Bermondsey and Rotherhithe, Stoke Newing- 
ton, Woolwich, Beeton, Carnarvon, Eston, Hebden Bridge, Mytholm- 
royd, Otley, South Bank, Stockton, Thornaby-on-Tees, Tipton, 
Abram, Holyhead, Hucknell Torkard, Leyland, Louth, Penrath, 
Saddleworth, Springhead, Tyldesley, West Loughton, Aberdare, 
Amble,: Dover, Frinton-on-Sea, Gillingham, Hindhead, Leadgate, 
Leatherhead, Paignton, Stanley, Carnoustie, Kinning Park, Govan, 
Nairn, St. Andrews, Ardsley, Barton Regis, Blayton, Chester-le- 
Street, Church Stretton, Lees, Lower Bebington, Newburn, 
Segill, Stanley, Bedlingtonshire, Chepstow, Cowes, Hitchin, 
Morpeth, Ashington, Pokesdown, Slough, Stevenage, Tadcaster, 
Trefrew, and West Riding. : 

As usual, there have been a great number of tramway schemes 
before the Committees, but by far the largest number of them went 
through with little opposition. The London County Council came 
forward with a most ambitious programme, but again found some 
of the Metropolitan Borough Councils effectual stumbling blocks. 
As the Council must obtain the consent of the local authority to 
comply with Standing Orders, a number of their proposals fell 
through, but about eight miles of tramway were passed. In addi- 
tion, the Council has obtained sanction for the construction of a 
shallow tramway under the new street from Holborn to the Strand, 
which is the first echeme of the kind sanctioned in England, and 
will doubtless be followed with very greatinterest. They have also 
got power to erect a large generating station at Greenwich. Ssveral 
other important schemes affecting London have been passed. The 
mostnoticeable isthatof the London United TramwaysCo., whose Bill 
for street widenings and agreements with local authorities will run 
the company in for a pretty penny. The British Electric Traction 
Company got its Croydon and District scheme carried with but 
little beyond railway opposition, but was unsuccessful with regard 
to its South Shields, Sunderland and District Tramways Bill, which 
was thrown out by a Lords’ Committee. The North Metropolitan 
Tramways Company, who leare that portion of their undertaking 
within the County of London from the London County Council, have 
obtained powers to electrify their considerable mileage in the 
County of Middlesex. The L.C.C. already has similar powers for 
the tramways leased in their area. The Middlesex County Council 
got an important Bill passed, which constitutes them a local 
authority for tramway purposes within the county. It was dis- 
tinctly pointed out by the Lords’ Committee that the effect of the 
passing of the Bill would be that, if the County Council purchases 
a tramway, the local authority will not have the option of purchase 
after a certain number of years, What looked like being a very 
protracted fight between the Corporation of Manchester and Salford 
over tramways was commenced, but a compromise was made. The 
Salford Corporation wished for running powers over several of the 
Manchester lines to make an effective through service for the two 
boroughs. ‘They eventually agreed to allow an interchange of 
traffic on certain routes, and withdrew opposition to proposals for 
some new lines. The Newcastle-on-Tyne Corporation got permis- 
sion to extend their system by the construction of several important 
new routes, and the North Staffordshire Tramways Company were 
similarly successful.~ The Northern Counties Electric Supply Com- 
pany promoted the Northumberland Electric Tramway Bill, and 
were successful, and the Tyneside Tramways and Tramroads Com- 
pany got an Act conferring some new powers on them. In 
this case, the definition of the difference between a tramway 
and a tramroad was given for the benefit of a noble lord who was 
honest enough to admit that he was ignorant. He was told that a 
tramway was a tramway running over a public road, while a tram- 
road was a tramway running over a private road: The Rhondda 
Urban District Council, after some opposition, got an extension of 
the tramway system there. An important question arose in the 
case of the Cavehill and Whitewell Tramway Bill. The Tramway 
Company, who hold the property, sought for power to electrify the 
line. Some of the undertaking is within the area of the Belfast 
Corporation, and that body sought to insert a purchase clause in the 
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Bill. Asthe Tramways Act of 1870 does not apply to Ireland, and 
no similar provision has ever been inserted in any Bill relating to 
tramways, the Select Committees of both houses declined to create 
a precedent. The proposal of the Hastings Tramways Company to 
continue an electrically worked tramway along the sea-front, was 
struck out of the Bill. A Bill to incorporate a company, and con- 
struct a tramway system for Scarborough was passed, and Bills 
relating to the tramways of Preston, Ashton, and Dukinfield, 
Southport and Lytham, Saddleworth, Springhead, and Lees, 
Leicester, Devonport, Nottingham, Newport, Bradford, Wrexham, 
Wigan, West Ham, Mexborough and Swinton, Rossendale, 
Halifax, Cleethorpes, the Exeter District and the Birmingham 
District, were also agreed to. An important scheme for tramways 
in Hove and District was thrown out for Standing Orders, and 
other Bills which met a similar fate were the Romford 
Urban District Tramways Bill, the Torquay and Paignton 
Tramways Bill, the South Shields Corporation Tramways and the 
North Ormesby, South Bank and Grangetown tramways. Only two 
Bills confirming Board of Trade Tramway Provisional Orders were 
brought forward—a great falling off from last Session, when there 
were 12. These dealt with the districts of Brighton, Cheadle and 
Gatley, Lees, Southport, Stockport, Sunderland, Heywood, Leeds, 
Pontypridd, Southampton, West Riding and Wolverhampton. In 
only two cases did the opposition lead to fighting before a Com- 
mittee, The Pontypridd Urban- District Council had a long battle 
with the Taff Vale Railway, but got the extension asked for. In 
the case of the Leeds Bill a matter of some little importance arose. 
The Corporation proposed to go over a railway bridge, and the 
railway company. sought to be relieved of any liability for the 
safety of the bridge. On the other hand, counsel argued that the 
road was there before the railway, and the railway company was , 
bound to keep the bridge in such a state as would fit it to bear the 
traffic which the road itself would have carried. The Committee 
declined to insert any clause in the Bill limiting the responsibility 
of the tramway company. 

Amongat the other proposals which have been before Committees 
was the Metropolitan District Railway Bill, enabling the company to 
enter into’ an agreement with the Metropglitan District Electric 
Traction Company to electrify the line, &. The Bill of the 
Metropolitan Railway furthers the electrification of that line, but 
the two companies have not come into agreement to take electric 
power from the great station at Chelsea being now erected. The 
London, Tilbury and Southend Railway has also obtained powers 
to use electricity as the motive power, but there is no immediate 
intention of using the powers. Another railway which has cbtained 
similar powers is the Donegal Railway, while the Whitechapel and 
Bow Railway will also be eqaipped for electric traction. By 
the passing of the North and South Shields Electric Railway 
those two important towns will be brought into easy communica- 
tion with one another by means of a tube railway under the River 
Tyne. One more terror was presented to the promoter by the 
opposition of the Cyclists’ Touring Club; who wanted a clause to fix 


’ the scale of charges for the carriage of cycles, but the Committee 


refused to listen to the request. Another tube railway was brought 
forward, -viz., the Manchester Tube Railway Bill, but it dropped 
before coming to Committee. A novelty was introduced in the 
proposal to equip the Medway and Thames Canal—a new canal to 
connect Rochester with Gravesend—with electrical appliances for 
haulage, &c., and this was carried. The Manchester and Liverpool 
Electric Express Railway Company obtained power to ea 
deviation of the authorised line at Salford. A Bill to form a d 
of local bodies for the establishment of a telephone system in the 
Manchester District was dropped. 


AN IMPORTANT TRADE UNION CASE. 


Tum judgment of Mr. Justice Bigham in the case of the Glamorgan) 
Coal Company and Others v. the South Wales Miners’ Federation 
and Others, involved the discussion of a number of points which are 
of the first importance to those interested in trades unions. The 
action arose in consequence of “ stop-days,” which were ordered 
by the Executive Committee of the South Wales Miners’ Federa- 
tion. Certain stop-day orders which they gave resulted in 235 
collieries being shut down on five different days, about 130,000 
men, who were members. of the South Wales Miners’ Federation, 
being thrown ont of work, with a loss in wages of £165,000... The 
loss occasioned to the employers was roughly estimated at £100,000 

and it was to recover thig:sum that the action was commenced. 

It need hardly be said that the 74 firms and companies who 
joined together as plaintiffs to bring this action were prompted to 
do so by the decision in the Taff Vale Railway case, in which it 
was declared by the House of Lords that a trade union can be sued 
in its corporate capacity. In this, their first attempt to attach the 
funds of a trade union, the Associated Coalowners of South Wales 
have signally failed. 

It is a maxim ot English law that there is no wrong without a 
remedy ; that if the rights. of any individual are infringed, he may 
obtain redress in a court of justice. Looking at the Glamorgan case 
from this point of view, and giving to the word “ wrong” a popular 
sense, if would teem to the mere layman that there has been some 


denial of justice at all times material to the history of the case. 
The plaintiffs, who. are known as the Associated Coalowners, were 
on friendly terms with their workmen. The wages of those work- 
men were fixed upon the basis of a sliding scale agreement which 


gave the men an interest in the price of coal, and which had worked — 


. satisfactorily for a number of years. The sliding scale was settled 


by a Joint Committee, which consisted of representatives of masters 
and men. In the year 1900, and again in the year 1901, the 
Executive Committee of the Minera’ Federation came to the con- 
clusion that the price of coal was being lowered by certain merchants 
and middlemen; and in order to check this “cut-throat policy ” 
by diminishing output, and so increasing the price of coal, the 
Executive Commitiee of the Miners’ Federation determined to order 
stop-days. This course of action was decided upon without the 
consent or approval of the employers, and as might have been 
expected, it occasioned serious loss to all the Associated Coalowners.. 
They brought an action to recover damages, basing their right of 
action upon the well-known principle that it is unlawful for a man 
to maliciously induce a servant to break his contract with his master. 
The Federation as a corporate body, and the officials of the Federa- 
tion in their official capacity, were joined as defendants to the 
action, and the trustees were brought in in order that the funds 
might be attached. Although the plaintiffs were compelled to admit 
that the defendants were not actuated by malice in the ordinary 
sense, yet it was urged on their behalf that the word “ maliciously ” 
was equivalent to the phrase “ wilfully and with notice of contract,” 
and that the defendants should be held responsible for the natural 
consequences of their actions. 

Mr. Justice Bigham, however, gave judgment for the defen- 
dants. The facts which we have stated are those of a case which 
seems to have been one of considerable hardship to the employers. 

Whatever the motive which impelled the Federation officials to 
order the stop-days, one immediate and necessary result of those 
stop-days was loss to the employers. Rough and ready justice 
would seem to dictate that that loss should fall upon those to whose 
actions it was to be attributed. But Mr. Justice Bigham held 


otherwise. In a lengthy judgment, delivered by him on August 


7th, he expressed the view that the evidence did not warrant 
him in finding that. the defendants were actuated by malice; that 
the mere fact that they knew that their orders to the workmen 
would result in the breach of a number of contracts was not suffi- 
cient evidence of malice ; and that although the order for stop-days 
was issued by the South Wales Miners’ Federation, in his view 
they had committed no actionable wrong. Having regard to the 


important issues at stake, we do not suppose that this case will rest ~ 


where itis. Further, the point upon which Mr. Justice Bigham. 
based his judgment is one which, if the case under review comes: 
before the House of Lorde, will involve the decision of a principle 
which strikes at the very foundation of trade union methods. 

The question may be expressed in two words thus: If A induces. 
B to break his contract with C, can C bring an action against A? It 
was decided in an old case that an action may be brought if A has 
acted maliciously ; but hitherto no definite meaning has been given 
to thisterm. Mr. Justice Bigham has boldly decided that where A 
for his own benefit induces B to break his contract with C, in full 


such a case do not justify a finding that A was actuated by malice. 
This is the cardinal point in the whole case. The fall force of the 


* contemplation of the fact that loss will accrue to C, the facts of 


decision was somewhat weakened by the statement that the — 


Federation officials were acting as advisers rather than as persuaders, 


. but we have got to learn that the advice of a committee of a trade 


union is anything short of practical compulsion. 

We have the greatest possible respect for the learned judge who 
has pronounced this momentous decision ; a respect which is only 
equalled by that which was evinced by all the numerous parties to. 
the case, who consented at an early stage of the proceedings to the 
dismissal of the jury, and to leave all questions, including the 
assessment of damages, to the sole decision of the learned judge. 
But at the same time we cannot but regret his finding that the 
defendants were justified in ordering stop-days in the circumstances 


which came to light inthe course of the hearing. It has been, 


repeatedly declared that every case of this class has to be decided 
upon its own merits, and that, howsoever, the Court may be bound 


by legal precedent, the law must be applied to each particular set of* 


facts. A hundred instances might be cited in which it would be 


lawfal, nay, even meritorious, for one man to advise or even induce 


another to break his contract. We can even imagine cases in which. 
inducement to break a contract known to be-hurtful to some third 
, and known to be beneficial to the inducer could be justified. 


Bat it would be difficult to find justification upon these lines for- 


the orders from headquarters which bring about disastrous strikes 
which paralyse trade, and eventually injure workmen as well as. 


masters. Whatever attempts may be made to conceal the true. 


object of a strike, its actual result is disaster to the employer, who- 
has the last word in the matter of fixing the rate of wages. 


As the same time we may venture to hope that the principle that. 
each case must be decided upon its own merits will do much to: 


narrow the-effect of the judgment, in so far as it may be regarded 


as a victory for the trades unions.. The men’s wages depended 


upon the price of ‘coal, and they may, therefore, have had some. 


peculiar interest in keeping up the price. Such interest may have 


seemed to the Court to be sufficient to justify the action of the 
Executive Committee, although injury to the employers was a con- - 
comitant result. In the case of an ordinary strike for higher’ 
wages it will be open to the Court to come to a different conclusion_ 


in fact. 

At the same time, we should not be at all surprised to find that i 
and when this decision ever comes before the House of Lords fo. 
review, that tribunal may see its way to find that in this instaxc. 


Federation went beyond its legal limits. - 
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THE REQUIREMENTS FOR 
THE PARALLELING OF ALTERNATORS AS 
VIEWED BY THE ENGINE BUILDERS.” 


By HENRY E. LONGWELL. 


Taw parallel operation of alternating current generators direct 
connected to reciprocating engines, has, during the past five years, 
been the subject of many learned discourses by many learned 
electricians. Awed by the formidable array of mathematics, Greek 
letters and scientific terms, we engine builders have sat humbly at 
the feet of the masters hoping vainly that there might be let. fall 
some crumb of knowledge that. we could assimilate and thereby 
progress—be it ever so little—towards a reasonable comprehension 
of the matter. 

What the problem needs for its complete and final solution is the 
advent of another Admirable Crichton, in whom the highest know- 
ledge of electrical and mechanical science will be combined. Fail- 
ing this, the solution must be the joint work of two or more indi- 
viduals, with different trainings and different ways of thinking, 
and, consequently, the problem of paralleling alternators is now, 
and doubtless will be for years to come, complicated with the 
additional and perhaps equally difficult problem of paralleling 
brains. 

It is not the intent of this paper to advance any unfailing receipe 
for making alternators run in parallel, but rather to call attention 
to the fact that there are certain things which the electricians have 
not told us that would be helpful to us if we knew them, and that 
some of the things they have told us are wrong; and, further, to 
suggest that there is a broader line of investigation than has been 
generally followed, which will include the action of the gene- 
rator on the engine, as well as the action of the engine on the 
generator. 

The electrician starts out with the assertion that no electrical 
question is involved. The stereotyped formula is that “if the 
alternators are run at uniform speed, and at the same frequency, 
the paralleling will take care of itself.” This we concede without 
argument, for the reason that it does not have anything to do with 
the practical case, and consequently it makes no particular differ- 
ence whether it is true or not. 

If the prime mover is to be a reciprocating engine, the speed will 
not be absolutely uniform. It will vary during a single revolution, 
owing to the irregularity of the tangential effort onthe crank pin, 
and it will vary from revolution to revolution because, automatic 
governing is only a series of hen Reet above and, below .the 
mean speed. This is the actual condition we have to meet, and it 
is time wasted to discuss ideal and impossible conditions. Admit~ 
. ting that these irregularities, which must exist to a greater or less 

degree, create certain electrical disturbances in the generators, it 
must be conceded that these electrical disturbances are communi- 
cated from one generator to another, and that there is a resultant 
reaction back on the engine. It is not enough for the engine de- 
. signer to merely consider the action of his engine as an independent 
unit ; it is equally necessary that he should have knowledge of the 
character of the reaction from the generator. 
To put the problem of el operation before us in kinder- 
garten form so that it could readily be 


analogous to, and quite as simple as, running two’ or more inde- 
pendent engines connected by gears to a common line shaft.. It 
andoubtedly is—almost. 

There are to-day quite a considerable number of installations. 
‘which by dint of strenuous effort blindly applied, and more or less. 
good luck, have been made to operate in parallel quite satisfactorily, 
but as to the reasons for success or failure, opinions have differed so 
widely that it may be safely caid that there is no theory that is 
not open to attack from ‘some points or other. Some authorities. 
will tell you that.dash pots.on the governors did the business. 
Others that the turning moment of the engines was improved ; still 
-others will sayithat the use of. copper pole tips or dampers on the 
generators is what.turns failure into success, 

I have in mind a certain large installation in which the early- 
attemptsto parallel the alternators were farfrom successful. Shortly 
afterward the plant was operating in parallel regularly and satis- 
factorily. I made ial inquiry as to what had been done to 
bring about the result, and my informant said: ‘“ Nothing so far as 
the supereine is .concerned ; we have just,learned how to do.it— 
that is all.” 

.It is\perhaps worth while to consider whether or not the.expert- 
ness of the operator may be a more potent factor than we have~ 
hitherto believed. é 

In a great many instances the difficulties experienced in 
paralleling alternators have been more or less completely .overcome 
by tinkering with the governing mechanism on the engine, and 
-consequently it has become fashionable to say that the troubles 
originate in hunting, orcillating or otherwise faulty governors. 
This, however, is an unfair etatement.. Coincidence and cause are 
two entirely different things. The interaction between the gene- 
gators is not necessarily caused by the hunting or oscillating of the 
governors, even though both phenomena are co-existent, and even 
though the latter tends to aggravate the former. Z 

A more fair statement of the case is, that the parallel operation 

of alternators imposes a duty on the governing mechanism of the 


* A paper read before the Engine Builders’ Association of the 
United States, at the annual meeting held in Pittsburg, Pa.; May — 
22nd and 23rd, 1902. 


ped by the purely | 
mechanical mind, we have been told that the whole thing is 


engine which is abnormal and which is directly opposed to itg 
natural function. 

The natural function of a governor is to regulate the supply of 
motive fluid in proportion to the load. If we have two engineg 


driving alternators in parallel, and, by reason of small speed varia. , 


tions, which we might as well frankly admit are unavoidable, one 
generator advances ever so little ahead of the other, it takes more 
load. To restore equilibrium we ought to be able to reduce the 
steam supply to the engine that is leading and to increase the supply 
to the engine that is lagging behind. Now the natural tendency 
of the governor is just the opposite—i.c., to increase the steam 
supply to the heavily loaded engine and make it capable of taking 
more load, and to decrease the steam supply to the underloaded 
engine and make it less capable of taking its share of load. Further- 
more, the nearer perfect the governor is a3 regards the performance 
of its natural duty, the more promptly and vigorously it does the 
right things at the wrong time. 

Obviously a governor, unless endowed with intelligence, cannot 
assist parallel operation, and the best we can hope to do is to hobble 
it in such a way as to make it offer as little opposition as possible. 
In other words, we must sacrifice as far as is safe, all the qualities 
that have hitherto been regarded as synonymous with excellence, 
and make the governor so that it will not act quickly under any 
circumstances, and will not respond at all to moderate changes in 
load or speed. Hence, dash pots, friction brakes, &c., not because 
the governor is faulty, but because we must needs make it so, to 
prevent its resisting the contradictory demands of the electrical 
part of the plant: 

No properly designed governor on an engine in any service other 
than that of running alternators in parallel requires any of these 
retarding devices, and their presence ordinarily would be an open 
confession of faulty design. ‘ 

As regards the required degree of uniformity of angular speed, 
a common specification issued by one of the leading manufacturers 
of electrical machinery reads as follows :— 

“\... .- Variations of the rotating part of the generator through 
the revolution at any constant load not exceeding 25 per cent. over- 
load should not exceed one-sixtieth of the pitch angle between two 
consecutive poles from™the position it would have if the motion 
were absolutely uniform at the same mean velocity. . . . The maxi- 
mum allowable variation is the amount the rotating part forges 
ahead plus the amount which it lags behind, the position of 

uniform rotation is therefore one-thirtieth of the pitch angle 
between two poles. Generally this is obtained by the use of a heavy 


fly-wheel.” 


Another manufacturer makes these limits one-seventy second and 


one-thirtysixth respectively. 
This requirement presents no particular difficulty, except in the . 


case of slow-moving engines coupled to generators of high frequency, 

where the fly-wheel weights. assume proportions that are fearful to 
contemplate. j 

The mathematical processes whereby the requisite fly-wheel 
weights are determined have been so frequently and so ably set 
forth by various writers in recent years that it would be superfluous 

to interpolate them here. 

_ In certain instances we have made the angular variation within 

the specified limit, and even with the governor made as faulty. 
as_is safe, the paralleling has been. unsatisfactory. Our electrical 
associate does not 3ay that perhaps his specification was faulty, but 

insists that the variation is not within the required limits. Then 
there is a. dead lock. We have had nothing to submit but calcula- 
tions, and the electrical engineer holds that figures do not weigh at. 
all, as against the observed electrical phenomena. - We are now, 
however—thanks to Mr. P. O. Keilholtz, of Baltimore—on a firmer 
footing. Mr. Keilholtz has perfected a method of actually measur- 
ing the angular variation throughout the revolution, which method 
seems to give satisfactory and conclusive evidence of what actually 
occurs, and it-is gratifying to note that the measured departures 
agree very closely in time and extent with the calculations. 

This matter is set forth ina complete and interesting manner in 
@ paper read by Mr. Keilholtz at the 157th meeting of the American 
Institute of Electrical Engineers in New York City, October 25th, 
1901. 

~ Knowing that the specified departure from uniform rotation does 
not always ensure success, we are led to make inquiries as to just 
what is the object of this specification, and to wonder whether it 
may not be faulty or incomplete, and whether it may or may tot be 
subject to modification on account of varying electrical characteris- 
tics in different generators. 4 : 

: In a paper read before the meeting of the American Institute of 
Electrical Engineers above referred to, {t is stated in substance that 
the object of the specification is to limit the amount of cross current 
that can flow between the generators. With a displacement of one- 
seventy szcond of the pitch avgle between two poles, ahead or be-’ 


~ hind:the position corresponding to uniform mean speed, two gene- 


rators might be coupled together in-parallel at the instant when 
the relative positions of the cranks of the two engines would be 
such that one generator would be the maximum distance in advance, 
and the other generator the maximum distance behind the position 
corresponding to uniform rotation. In this event, the two genera- 
tors might have a maximum relative displacement of one-thirtysixth 
of the pitch angle between two consecutive poles. With this dis- 


. placement it is stated that the cross current will be 109-10 per cent. 


of fall load current, provided the electrical characteristics of the 
alternators are such that the short-circuit current is 24 times full 
load current, 

Now we find that for various reasons—constructional or other- 
wise—alternators are actually built giving short-circuit currents as 
low as 24 times full load current, while others are known to give 
as much as six times full load ‘current on ‘short-circuit, and all of 
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these are supposed to come within the limits of standard representa- 
tive practice. 

If between the generators giving 24 times full load current on 
short-circuit when displaced one-thirtysixth of the pitch angle 
etween two poles, the cross current is 11 per cent. of the full load 
current, then the cross current between the generators giving six 
times full load.current on short-circuit when the phase displace- 
ment is one-thirtieth of the pitch angle between two poles—which 
displacement is allowable under the more liberal specification— 
would be a little over 31 per cent. of the full load current—a ratio 


of nearly three to one. 


If the amount of cross current allowable is a very important 
ter, it does not seem reasonable that the manufacturer of alternators 
should put out an invariable specification to cover the requirements 
of generators which differ'so widely. ; 

If 31 per cent. cross current is allowable, why should the engine 
builder be burdened with the expense of making a fly-wheel to 
‘give a displacement which will cause only 11 per cent. cross cur- 
rent? Tf, on the other hand, 11 per cent. cross current is near the 
allowable limit, why should the engine builder be blamed when the 
generator builder furnishes machines that will give 31 per cent. 
cross current with the specified displacement? 

We are next led to inquire what is the effect of the cross current, 
and we learn that it represénts “synchronising force” or the ten- 
dency of the generators to pull each other into step if the phases 
are displaced. We also learn that the force is such a percentage of 
the full load torque of one machine, as the cross current is of the 


full load current. 


For example, ina generator having a full load capacity of 750 xw. 
—which is approximately 1,000 electrical horse-power—running at 
100 revolutions per minute, the fall load torque, or the resistance 
offered by the load, would be approximately 10,000 lbs. applied at 
a radius of 5 ft. 3 in. 

With two such units in parallel, if the phase displacement is such 
that the cross current is 20 per cent. of the full load current of one 
machine, then the force tending to pull the machines into 
synchronism is equivalent to that of a spring tensioned to 2,000 lbs., 
and connecting the-two generators at radial points 5 ft. 3 in. from 


» their respective centres. 


If the total load of the two generators is 2,000 H.P., we may con- 
sider that with this amount of cross current flowing one generator 
is carrying 1,100 uP. and the other only 900 u.P.; or that the 
resistance at 5 ft. 3 in. radius is reduced to 9,000 lbs. in one gene- 


_ rator and increased to 11,000 Ibs. in. the other. 


Ifthe two generators are running in parallel without outside load, 


’ then with the same displacement we may consider that there is an 


actual magnetic attraction between the two machines equal to a 


force of 2,000 lbs. applied at.the radius mentioned. 


(To be continued.) 


THE ELECTRIFICATION OF OUR. 
RAILWAYS. 


WE are confronted by ‘a great danger with reference to the 
adoption of electric traction on our railways, a danger which 


we have foreseen and attempted to point out in the past, | 


and which ‘is mainly the result of what we might term 
the impracticable proposals which have been put forward by 
electricians who have ‘no practical knowledge of traction 
work, . 

The experts called by the Metropolitan Railway Company 
in the now famous arbitration between the Metropolitan and 
Metropolitan District, and the strong recommendations made 
by such men as Sir William Preece and Major Cardew in 
‘favour of the Ganz system—a system which was found by 


- the Court to be ‘inapplicable to operating the traffic for 


which it was recommended, and which even under the most 
‘favourable circumstances, such ‘as obtain on the Valtellina 
Railway, has not as yet been successful—cannot have done 
much except to shake the confidence of railway companies in 
electrical engineers. This has been ‘strongly emphasised by 
the speeches made at the meeiings of railway companies 
which have been held within the last few weeks. Lord 
‘Claude Hamilton, the chairman of the Great Eastern Railway 
‘Company, scoffed at the expert opinion, as brought out by the 
extraordinary evidence given at the Metropolitan arbitration, 
-and this is not surprising. It must necessarily be difficult 
‘for laymen to. differentiate ‘between the professional expert 


whose business it is to give evidence, no matter how scanty — 


may be his knowledge of the case, and the expert engineer, 
with practical as well as theoretical knowledge, whose 


-experience has taught him never to give an opinion lightly,’ - 


or to lay out a plant which he does not know beforehand to 
‘be.based on deductions drawn from ascertained facts, and 
not merely from theory. 


‘From the commencement we have taken up the position 
that the handling of long-distance traffic electrically in this 
country is not a thing of the near future, but that elec- 
tricity is bound to be introduced to handle suburban traffic, 
unless the railway companies are willing to confine them- 
selves to handling only-the long-distance traffic, and to drop 


the other entirely. 


The dreams of Mr. Langdon as regards the advantages of 
operating long-distance lines by electricity, when seriously 
advocated by him as President of the Institution of Elec- 
trical Engineers, have, we fear, helped to retard the 
introduction of electricity on our railways. The Midland 
Company, at any rate, has not been stirred to action by him. 
At present it does not intend to do anything with its London 
suburban traffic, and this decision may be wise, but we would 
advise a careful consideration of the use of electricity to 
_— local traffic in such neighbourhoods as Bradford and 
Leeds. 
_ The suggestion which was seriously made by Mr. Swin- 
burne, now President of the Institution of Electrical 
Engineers, to adopt the series system on our railways, with- 
out due consideration having been given to the practical 
difficulties which would have to be solved before it could be 
adopted, must have gone far to destroy the small amount of 
faith which railway men may still have in electrical engineers. 

The proposal of Messrs. Mordey & Jenkin to carry 
what practically amounts to a central station on each 
motor car, although it may meet with the. approval of 
German and Swiss experimenters, is‘still untried on a com- 
mercial scale, though similar suggestions were made years 
ago by Heilmann and Ward Leonard, and the same idea is 
now being revived by Arnold in the United States. Such 
systems may all be more or less applicable to long-distance 
‘lines in countries where water-power is plentiful and coal 
scarce, and where a failure or a stoppage of a line for several 
- hours would not be serious, but to suggest their adoption to 

’ operate our suburban traffic round London is dangerous as 
well as ridiculous. To seriously suggest to one of our 
tailway companies to experiment with an untried system on 
congested suburban lines, cannot but cause the directors to 
look askance at ‘electric traction in general, and certain 
electrical engineers in particular. 


It is, however, satisfactory to note that electric traction is 


being considered by our railway companies, as is shown by 
the fact that the chairman of nearly every company has 
dilated at length on it and stated that “progress is being 
watched.” One company, the North-Eastern Railway 
Company, has gone so far as to issue a specifica- 
tion, and to ask for tenders to electrify some of the 
suburban lings round Newcastle. That is a step in the 
right direction, and no doubt all our other companies will 
now sit still and watch the experiment, not daring to do 
anything until they can quote a precedent. ; 
- We much regret the manner in which the North-Eastern 
Railway Company has gone to work. It has issued a. speci- 
fication, which not only leaves it entirely at the mercy of the 
contractors and which, under certain conditions, might in 
~ advance, secure the contract being placed with one particular 
firm, but may cause many other firms to spend a large amount 
of money in preparing their tenders in vain. This specifi- 
cation we have already commented on in another place; it 
potent? amounts to a series of questions to be answered 
y the contractors, who are called upon, not only to send in 
bids, but to work out all the necessary quantities and do all 
the engineering which those issuing the specification are 
usually supposed todo. 
We trust that in the present case no great harm may be 
done, but under such conditions a failure is quite possible, 


and we regret that a company like the North-Eastern 


should have laid itself open to such serious criticisms. 

It is a curious trait in’our national character that whilst 
in some cases we will take any risks in developing new 
undertakings, in others’ we will not move a step except after 
having watched for years the results obtained in other 
countries. For example, the number of power distribution 
companies is considerable, and every year brings forward new 
schemes, and yet the actual results which will be obtained 
from practical experience are still unknown. The mere 
mention of a tube seemsto fascinate people, not only ourselves, 
but also Americans. Last session gave us an example of two 
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good sound English schemes put forward by existing 
companies, the Central London and the City and South 
London Railway Companies, being thrown out by the Lords’ 
Committee. The same Committee passed an agglomeration 
of lines whose financial success is more than doubtful, 
which belonged to various speculative promoters and were at 


- the last moment combined by Mr. Pierpont Morgan. This 


scheme is at present being energetically opposed in the House 
of Commons by another American, Mr. Yerkes,- and his 
associates. We owe in great part to Mr. Yerkes the fact 
that our railway companies are at last awakening to the 
neeessity of doing something, although they seem only too 
glad to find any excuse to put off the day of action. In the 
present instance an excuse has been furnished them, and that 
we are sorry to say by electrical engineers themeelves, 

Let us examine the situation from the point of view of our 
railway companies and see what reason they allege for 
still holding back. The following are the usual reasons 
advanced :— 

1, Experts do not agree as to the system which should be 


adopted. 


2. There is no standard system. 

8. Electric traction for handling heavy trains is still 
experimental, 

4. The existing steam locomotives do very well, and 
the advantages to be gained by the change seem doubtful. 

5. It is better to wait and see what results other com- 
panies obtain from their experiments before doing anything. 

The first statement is unfortunately only too trne. We 
have had Messrs. Mordey & Jenkin’s single-phase alternat- 
ing system, which Mr. Huber, of the Maschinenfabrik 
Oerlikon, has independently discovered, and with which he 
is now, we understand, experimenting, with a view to its 
being adopted on some of the Swiss railways. There is the 


_ Ganz system as proposed by Mr. Blathy for the Metro- 


politan and District Railways, which was, as we think, 


rightly condemned as unsuitable—a decision foreseen by almost - 


all those who had any practical experience in traction work. 
There is the series system suggested by Mr. Swinburne, 
which was experimented with many years ago and proved a 
failure, and which has never been seriously suggested since. 

Then we come to such schemes as that suggested by Mr. 
Behr, which he calls a monorail, although several rails 


are required to support and guide the car. Mr. Behr has 


now a chance of showing what he can do, having secured an 
Act for building such a line between Manchester and 
Liverpool, but instead of demonstrating the feasibility of 
his system, he is now engaged in attempting to secure con- 
cessions for building similar lines elsewhere. 

There is also the suspended line on the “ Langen ” 
system, as supported by Messrs. Schuckert & Co., in which a 
bridge has to be built all the way from which cars are hung. 

Again we have the so-called electro-pneumatic system 
suggested by-Mr. Arnold in America. This is a single- 
phase system in which the motor runs nearly continuously, 
and the energy not required is stored in the shape of com- 


air. 

Mos: of these systems are experimental and untried, and 
many of them are dangerous. If it were a question of 
transforming our long-distance main lines they might have 
to be considered, but the timeto do £0 is, in our opinion, too. 
far off to make the subject worth seriously discussing. 

As to the second objection advanced, we have always con-. 
tended that- this is not the case, as the only service which 
should be at present operated electrically is one, say, within 
a circle of from 20 to 30 miles’ radius. 

For such a service wide experience is available, and the 
transformation could be commenced at once, without having 
to adopt any but standard apparatus for generating, 


_transmitting, transforming and utilising the electrical energy 


required for operating the trains. There is no engineer 
of any standing who has had practical experience who 
could not lay ont such a system, and foretell within a few 
per cent. what the capital outlay would be and what it would 
cost to work. There are also firms of gocd standing, 
English as well as American, who could and would under- 
take to instal such plant, with a certainty of successfully 
completing it within a given period, and who would be pre- 
pared to guarantee results. 


‘Heavy passenger and goods trains have for years been 
operated electrically on the Baltimore and Ohio Railway, 
The New York, Newhaven and Hertford Railway is operat- 
ing trains on some of its branch lines. Both at Chicago, 
New York and Brooklyn elevated trains having from two 
to six heavy passenger coaches are in constant operation, 
We have in England the Liverpool Overhead, the City and 
South London and the Central London Railway Company, 
The latter carried last year not far from 50 million pas- 
sengers and operates seven-car trains on a 3-minute headway, 

In France there is the Metropolitan Railway of Paris 
and the Paris—Orleans line between the Quai d’Orsay and 
the Orleans station, where all the main line trains, including 
the train de luxe “Sud Express,” are hauled by electric 
locomotives. In Italy we have the Milan Gallarate line of 
the Mediterranean Railway Company, and in Germany the 
Berlin Elevated and Underground Railways. All those 
acquainted with the subject know that there is no difficulty 
the heaviest trains electrically. 

Those responsible for the third objection are evidently as 
hazy as regards electric traction as the well-meaning folks 
who, by proposing impossible systems, have disconcerted our 
railway managers and their directors, and put off the day of 
electrification. 

After all, the alleged want of standardisation is ne 
reason for inactivity. Railways might just as well not do 
anything because steam locomotives: and track construction 
are not standard. Thus some locomotive engineers swear by 


_ two-cylinder compound, others by three-cylinder, and others, 


again, by four-cylinder compound locomotives, whilst some 
do not believe in compounding at all. Some would have 


~ nothing but oil fuel, whilst others will not hear of it. 
Permanent way men differ just as much, and the same - 


may be said of the methods of operating signals; and 
although the locomotive has been in existence for nearly 100 
years, it is not so long ago that we saw in the Zimes that 


locomotives were going to be revolutionised, yet railways~ 


exist and flourish, and no one would object to building a 
steam road because some crank proposed a new locomotiye 
or track construction. 

The fourth excuse is unworthy of any Englishman. -If 
we had acted like that in the early days of steam railways, 
we might have been still satisfied with stage coaches, while 
our more adventurous neighbours had the comforts of steam 
propulsion. What would have become of our manufacturing 
supremacy (which we still hold, but will lose unless we alter 
our methods) had our ‘forefathers and the founders of our 
big steamship and railway lines,-of our cotton and cloth 

ills, of our steel works and engine works and ship yards: 
been satisfied with their existing methods and not laboured 
after improving them? If our railway companies are- 
satisfied with existing methods tbey will soon find that they 
must be prepared to lose all their local and suburban trafic 


and content themselves with their long-distance lines, The — 


result of such policy is not difficult to forecast. 

We venture to think then that light railways and tramways 
will grow till the ramifications stretching out from various 
centres meet and make continuous lines of communication 
between some of our important towns. This is exactly 
what has come to pass in the United: States, and railway 
companies have, in many cases, had to pay enormous prices to 
buy up the competing trolley lines, As an example, we may 
mention the district comprised between Liverpool, Preston, 
Bradford, Leeds, Doncaster, Sheffield, Stockport, &c., or the 
districts round Birmingham, Newcastle, Glasgow ; and last, 
but not least, London, between Southend, Tilbury, Romfoid, 
Enfield, Watford, Staines, Epsom, Sevenoaks, Maidstone, 
Chatham, and Gravesend. . 

That tramway competition is serious we have heard frcm 
most of the railway companies, and there is no place where’ 
it will be more serious than round London, where, althcugh 
but few tramways exist at present, the energy and apparently’ 
boundless resources of the London County Couacil, London 
United Tramways, and the British Electric Traction Com- 
pany will soon cover the land with a network of electric. 
tramways. Add to this the various tube lines, either urder 
construction or for which Bills have been granted or applied: 
for, worked in conjunction with the tramway systems, and 
the outlook for our railway companies, if present methods. 
are maintained, is far from hopeful. 
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The question as to what will be gained by railway © 


companies if they adopt electric traction to operate their 
suburban lines is one which we have not space to answer 
in full in this article. We will content ourselves with 
mentioning some of the more obvious advanta, 

The substitution of electricity for steam will enable rail- 


way companies to run trains of a capacity suitable to the _ . 


Joads they have to carry. Thus, in the morning and evening, 
seven or nine-car trains can be run, and at’ other hours 
either single or three or four-car-trains, as may be considered 
advisable. As the trains will be double-ended, the shunting 
of the locomotives at termini will be done away. with, 
and time, as well as labour and fuel, will thus be economised. 
Electric trains will enable a much greater average speed. to 
be obtained between stations, owing to the greater accelera- 
tion possible, although the maximum speed attained may 
be smaller than that at present attained by steam loco- 
motives. 

We believe. that most local trains should stop at all 
stations to pick up and deposit passengers, and that if 
operated electrically, trains would carry passengers for dis- 
tances of five miles or more, while the electric tram- 
ways would distribute them or carry them for shorter 
distances. 

Examples of this sort are to be seen in Chicago and 
Brooklyn and New York, where as long as the elevated roads 
were operated by steam, the electric tramways which ran 
immediately under them took most of the traffic. Now that 
the elevated roads are all run electrically, they have more 
than regained their traffic, and are, if anything, assisted by 
the electric surface lines, which help to feed them. 

Another great advantage gained, provided the lines are 
not blocked by goods traffic, will be that the greater average 
speeds of the trains will allow a greater number of trains 
to operate with safety, in some cases as many as double the 
present number. 

The increase in average speed of suburban trains will also 
greatly reduce the delays to which many of our main line 
trains are subject on their approach to London, and which 
is so disastrous to punctuality. 

The cry of “ Wait and see” has been raised before, and 
has. almost invariably resulted in some advantage to our 
foreign competitors. Thus we waited in the case of electric 
lighting, but more particularly in the application of electricity 
for power and traction purposes, although it is but fair to 
state that the grandmotherly legislation of our Government 
was responsible for some of the delay. We waited till the 
Americans, the Germans, Belgians, and the Swiss had 
developed it, and consequently had developed the necessary 
apparatus as well, so that until quite recently it was im- 
possible to get good apparatus either for traction or power 
purposes in this country, although we are glad to say that 
this condition of affairs no longer exists. 

At the present moment some of the contracts have 
gone to foreigners, and even the lighting of the Canadian 
Arch in Whitehall was supplied from Germany. Our great 
railway companies must surely see that unless they march in 
the van of progress instead of in the rear, and unless they drop 


the short-sighted policy of being satisfied with present anti- — 


a methods, nothing but disaster awaits them. If they 
o not move the time may yet come when they will find 
themselves bought up at scrap value by the Standard Oil 
Company or the United States Steel Company, of America, 
or an Englishman in the pay of Americans. They will then 
be directly responsible for helping to satisfy American 
ambition, already being fostered by our apathy, which is 
to make one Anglo-Saxon race, with the Stars and Stripes as 


the flag, the. headquarters on the other side of the Morganatic . 
ocean, and an American bossing Westminster. We may be . 
~ asked what should our railwaysdo?- We should. be the-last to 


advise them to act without the most careful investigation, 
but such an investigation should be made and by competent 
outside advisers, who have experience and reputation. Such 
‘an inquiry would be expensive ‘if properly carried otit,’as.no 
report of any practical’ value could be made under six months 
or @ year, and it would -cost a:considerable amount of money, 
certainly not less than £1,000 to £1,500, . But what is that 
amount compared. to the interests at stake ? ‘ 
Equipping experimental lines was tried in bygone days on 
the Metropolitan’ District Railway, and may have served 


to educate the consulting and to keep the 
shareholders’ mouths shut. .On this we have already had 


- reason to comment in a previous issue when dealing with 


the Metropolitan District Arbitration. 

Let the railway companies seriously study the question 
with the help of experienced and reliable engineers well 
acquainted with electric traction, and have a scheme of 
operation drawn up in conjunction with their own engineers 
and managers. ‘They. need. not equip the whole system at 
once, but the power plant and transmission lines, &c., should 
be laid out with the idea of eventually operating the whole 
suburban system. Difficulties, perhaps great difficulties, 
will, doubtless, be encountered, but we are convinced that 
experience and knowledge of local conditions, and of what 
= been done in other countries will eventually solve all of 
them. 
It is our firm conviction, as we have stated before, that 
owing to the conditions that obtain, our railways, especially 
round London, Liverpool, Manchester, Birmingham, 


- Glasgow, Newcastle, &c., will have to operate their suburban 


service electrically, but. not so as to interfere with their main 
lines which will, for many years, continue to be worked by 
steam locomotives. The sooner our railway authorities 
grasp the necessity of this, and get to work, the better it 
will be for them in the end as well as for the general 
public. One of the best solutions of the overcrowding of 
population is to be found in the building of electric tram- 
ways and the electrification of our suburban lines, which 
will enable the workmen to live outside London. 

Let the railways stop flirting with electric traction and 
take it up in earnest and follow the example set them by 
Mr. Charles 'T. Yerkes, whose unceasing energy we cannot 
but admire. They need not be afraid; they are not 
dealing with any experimental machinery. Let them get 
the advice of experienced men who will help them to adapt 
existing types of machinery to their requirements, and who 
will watch the contractors, and see that nothing but the 
most suitable plant is installed in the way most advan- 
tageous to the-railway companies. Thus they need not 
fear to make an immediate start, instead of doing nothing 
as at present, and excusing themselves for their inaction 
on the ground of the impossible suggestions proposed by 
experts and theorists. 


| 
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SOUTH SHIELDS ELECTRICITY — 
ACCOUNTS, 


Srxcz publishing the letter of Mr. J. H. Cawthra, chief engineer of 
the above borongh’s electrical department, we -have further 
investigated the accounts of the undertaking, and the Parliamentary 
return of municipal ,corporations (reproductive undertakings), 
issued by the Government Board, March 6th, 1899. 

“The account for the year ending March 31st, 1898, rendered by 
the Corporation on the Board of Trade model form, appears to 
cover the transactions from the commencement of the undertaking, 
and includes interest and sinking fund for two years and five 
months, and only one year and seven months’ revenue. In this 
account, there is a credit’ balance of £144 1s. carried to net revenue 
account, and ‘this appears in the Parliamentary return referred 
to above, in column 11, as £145, “ Average Annual Net Profit!” 


In the same balance-sheet the net revenue account is 


balanced by the above amount... £144 1.0 
And contributed by General District Rate we 2,402 
£2,546 2 9 
The iteins thus covered being : as 
Balanc® from last account ees £725 18 1 
Interest, accrued to date... «+. 898 16 11 
Sinking fund oot 99:15 2 
» accruedtodate .... .. 12112 7 
£2,546 2 9 


It will be seen trem, 
of £144; 1s. Od. or £145, as published in the Parliamen return, 
‘there was a hidden deficiency in the ‘statement rendered. by the 
Corporation to the Local Government Board: of. £2,402 1s. 9d., 
which fully justified the paragraph in the Local Government Chronicle 
which Mr. Oawthra calls-“ dbsolutely false.” - 
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' We leave this part of the case to be settled between’ the Corpora- 
tion and the Local Government Board, merely remar that such 
gross misstatements render the evidence of profitable t by the 
valueless. 

In addition to the form of accounts supplied to the public, the 
Corporation appears to publish a yearly.abstract of accounts, and in 
that for the year in question ending March 31st, 1898, the following 
items appear on page 77 :— 

Deficit as at March 3st, 1897 se os £2,272 0 9 
Add deficit for year to date as per net 


revenue account...’ we «=6.:1,676 3 8 
£3,948 4 5 
Luss 
Amount contributed by District 
Fand as at March $lst, 1897 £1,546 2.8 < 
Year ending March 3ist, 1898, 
as per net revenue account ; 
(page 69)... ove 2402 1.9 
£3,948 4 5 


In the next accounts—for the year ending March 31st, 1899—no 
mention is made of the previous payments out of the rates—but a 
further sum of £1,165 19s. appears in the net revenue account as 

-“ amount contributed by general district rate "—and a balance of 
£384 4s. 4d. is carried forward which nearly corresponds with a 
balance due to the borough treasurer of £382 1s. on revenue account. 

The accounts for the year ending March 3ist, 1900, show a small 
balance on net revenue account of £210 173 6d., and no mention 
whatever of the previous deficiencies. 

The accounts for the year ending March 31st, 1901, show a credit 
balance of £1,678 11s..2d. on net revenue account, and again no 
mention of any previous deficiencies. 

On November 13th, 1901, an article upon the South Shields accounts 

in Electrical Investments, which showed that from the 
commencement of the undertaking to the date of the then last 
published accounts (March Sist, 1901), £5,114 3s, 5d. had been paid 
out of the rates to cover deficiencies, against which a surplus of 
£1,889 8s. 8d. reduced that sum to £3,224 1l4s.9d. 

The last account (March 3ist, 1902), appears to show a surplus 
of £594, which would reduce the deficiency by that amount. The 

ion has also published this year—in tabular form—a 
statement of the contributions from the rates and deficits from 
the commencement of the undertaking ; therefore the information 
is at last forthcoming fo those who are entitled to obtain it, which 
ought to have been shown regularly in the annual accounts made 
out on the Board of Trade form. : 4 

But the admitted deficiency in the trading is of far less import- 
ance than the omission of all provision for depreciation, antiquatior, 
and renewal of plant, for which the sinking fund cannot be legally 
appliéd, being ear-marked for payment only of the original cost of 
the buildings and plant. Ak 

Mr. Cawthra treats this matter with a sublime contempt; he says 


ho recognise 
the soundness of viding a special fund to meet these obvious 
contingencies. The Glasgow accounts for the current year are 
before us, and we find that £11,430 16s. 3d. is applied for this 
purpose, the committee stating that as the surplus at their disposal 
is “ insufficient to provide for a general depreciation of the whole 
capital of the undertaking,” they apply it so far as it will go to six 
special 


cases. 

Mr. Cawthra will find that this is altogether apart from the 
sinking fond, which cannot form under any circumstances a 
depreciation fund, which, if not provided out of revenue, must be 


In the case of South Shields, the depreciation amounts, at 3 per 
cent. upon the capital expenditure, to £13,569, which represents an 
addition to the losses already shown in the accounts. 

The amonant is calculated as follows :— 


1896 to 1902—£21,290 at 3 per cent. for 6 years—£3,828 0 0 
1897 13,954 2,090 0 0 
1898 17,233 2,068 0 0 
1900 39,801 2,388 0 0 
1901 ” - 16,622 ” ” 1 ” 498 0 0 

acy £18,569 0 0 

NEW PATENTS, 1902. 


Compiled éxpressly for this journa) by W. P. Taompron & Co., Electrical Patent 
Agents, $2, High Holborn, Legdon, W.C., and at Liverpool, to whom all 
“ in = - 
If, “Improvements in holders for the commutator brushes of dynamo 
snd machines.” P. T. and F. L. Barsay. August 5th. 


1 
(Generali Electric Company, Uni' 


17,220, Improvements relating to. electric: railways?’ H. H. 
(General Electric Company, United States). August 5th. (Complete.) ee. 

17,222, ‘* Improvements in electri 
n electric cranes, winches and the like.” F. W,g, 


17,263.“ Water-proof, acid-resisting and electrically. non-condu 


17,260,“ Improvements relating to electric lighting and to the apparatus 


therefor.” H. August &th. (Complete.\ 


17,271. Improvements in and relating, to guards for.clectric tramway cars. 


and the like.” F, Rexrrew. August 6th. 
“Improvements in and relating to electrical bonds between rails or 


like conductors.” J. C. Fuut. (M. M. Wood, United. States.) August 6th. 


17,849. “An appliance for use on electric cars,.and: otber electrie traction,” 
J. W. Mazunxa,; August 7th. 

17,880. ‘* Am improvement in the electro-magnetic treatment of orer, si 
for separating their censtituents.” ©. 

17,384. “Im nts in dynamo -electri¢c 
(Genetal Electric Company, United States.) August 7th. 

17,885. “Improvements in means for regulating electric cireuits.” H. HB, 
7 (General Electric Company, United States.) August 7th. 

7,886. ‘Improvements relating to electric condensers.” H, Lake, 
4 eral Blectric Company, United States.) August 7th.. 

17,887. “An improved combined’ carton cutter and'sorew-driver for electric 


, arc lamps.” H. H. Laker. (@ al Blectri 
(@ener ectrie Company, United States.) 


17,888. Improvements in of electrical distribution.” H. H. Laxe 
(General Blectric Company, United-States.) August 7th. : 

17,389. “Improvements in and relating to the insulation of high potential 
electrical apparatus.” H. H. Laks, (General Electric Company, United 
States.) August 7th. 


machines.” H.H, 


7,390, “Improvements relating to ¢lamps for trolley wires.” H. H. 


States.) August 

17,392. “Improvements in electric incandescent lamps.” G. Hooknam, 
August 7th, 

17,896. ‘*Improved receiver for use in wireless telegraphy and telephony.” 
La Compa@nix FRANCAISE DES TELRGRARHES ED TEDEPM@NES SANS FIL. August 
7th. (Date applied for under Patents Act, 1901; February sth, 1902, being date 
of application in France.) (Complete.) 

17.406. “Improvements in or relating to carbons. for electric arc lamps.” 
A. Buonpex. August 7th. 

17,419. in recording mechanism for electric and othet 
instruments,”’ . THomson. (Baron Kelvin of Largs.) August 8th. 

17,431. “ Improved liquid cement for cycle and motor tyres, 
insulating electric wires, and the like.” HE. BLUNDELL. August 8th. (Complete.), 


17,447.“ Improvements in coin-freed mechanism in locks for fastening doors. 
of lavatories, bath rooms, telephone boxes, and the like.” W. J. Winson. 
August 8th. 

17,487. “An arc lamp with altexaating currents.” G. and 
A. R. Monpon. August 8th. 

17,490. “ The improved ‘ King of Lights,” applicable for oil electricity.” 
3. Di Burcsss. August 8th. 


ABSTRACTS OF PUBLISHED SPECIFICATIONS. 


Copies of any of these Specifications may be obtained of Messrs. W. P. Thompson 
‘and Co., 322, High Holborn, W.C., and at Liverpool, price, post free, 9d, 
(in stamps). ‘ 


11,808. “improvemenis la line and telephone systems.” L.Core- 
botaal and C. Moradelll. Daren 29th, 1 Relates to party lime systems 
in which any subscriber on any party line ean send a call and cut out all the 
other instruments on that party line, and also on the party line af the cslied 
subscriber, except those of the subseriber wanted. The latter form is described 
in reference to calling from an exchange. 4 claims. 


11,619. “An instrument for measuring retary field currents.” Siemens Gros. 
and Co. Dated June 29th, 1900, Relates to energy meters for three-phase 
alternating currents. Work is measured by the difference between the indica- 
tions of two induction meters, one of which has two opposite magnetic fields 
proportional to the currents in two mains, co-operating with two fields pro. 
portiona! to, but in quadrature with, the pressure between tke mains, while the 
other meter similarly has fields pro ional to the current in the mains, and 
the ure between the mains. e quadrature relation in each meter is 
obteined by an inductance in series with a quadilateral arrangement of she 
two pressure field coils and two non-inductive resistances, bridged by a third 
non-inductive resistance, as described in Specification No. 18,981, a.p. 189% {t 
the resistances of the two meters are adjusted so that their constants are equal, 
they may have a common spindle and be direct reading; adjustment to quadra. 
ture is obtained by varying the bridging reaistances. 8 claims. 


11,824. “improvements In aud apparatus connected therewith.” 
A. Bull. Dated June 29th, 1900. ates to a system of multiplex felegraphy 
for use either with or without wires, and icable for use with Hughes’ 
printing telegraphy apparatus. The system is based on the principle of 

ing each contact a giver number of. times, the series containip 
ag vere number of time intervals for e partic station. One 

described for two stations in which the dot is repeated four times. 4 

11,838. “ In electric pneumatic ceatrolling 
pun June , 1900. - Relates to improvements on the electo-pne E coL- 
trolling apparatus described in Specification No. 4,327, a.p. 1699, for joally- 
propelled vehicles or trains... A new form of governing device and conpections 
are used to effect a synchronous and attomatic step-by-step mov: of the 
controllers; the operations are rendered more automatic, and 
devices are described. 10 claims, 

11400. In electric. commutators, and other 

devices sparking” Dean. une 2yth, 1900. 
In order to minimise — in connection with ewitches, utators, &€., 
Semen is formed with aspace or receptacle whichis "ah with mercury. 


points or junctions of tramways from the cars or waveding theron, whit 
are alse applicable for the en railways and the and 
apparatus therefor.” G. Hf. Tyrer. ted June 29th, 1900. Relates to points 
and switches and signals operated from ‘the vehicle or locomotive. The magnet 
om the vehicle is turned by a hand-wheel to pass over one or other of the 
steel-faced plungers, which are connected to arms on the pivots of the paint- 
tongues by cords or chain passing round pulleys. Or the arms carry a ed 
segment ing with a pinion ‘on~which is a crank-arm connected to the 
i . e arm carrying the magnet has a roijler to run on the supporting 
bracket, and current is. supplied from the trolley wire or other source. The 

¢ or. signal opera mechanism is contained in a box which has a removable 
Ea. and is secured to the brackets. The studs, &c., for the pulleys are 
attached to, or cast in one with, box. 2 claims. 


. 
828 
} 
« . it is too absurd to give the statement a moment’s consideration. : 1900. 
Po. Mr. Cawthra probably knows more about electrical apparatus 
a F. than accountancy, and perhaps he exercises a wise discretion in not 
ee attempting to defend an untenable position ; but meanwhile he 
— - might study with profit the municipal electricity accounts of the 
| 
ae 


